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BASTARD LOGWOOD. 

Messrs, George Sf Branday to Director of Public Gardens, 

Dear Sir, 

Can you tell us the reason that green Logwood cut crosswise with 
a saw turns pale ? We are told from the United States that this is 
Bastard Wood, in face of the fact that we have seen the same wood 
cut both with an axe and saw exhibit different aspects. 

We need not tell you that with all wood so cut a claim is made and 
an allowance obtained. 

We ask you to give publicity to this letter and your reply in order 
to warn the public against this imposition. 

We find by wetting the ends so cut the dye comes out and no claim 
is made on such cargoes, but this is not always practicable, 

REPORT BY DR. DUERDEN. 

In reply to a request for samples of the logwood exhibiting the 
characteristics x’eferred to in Messrs. George & Branday^s letter, 
several specimens of what is understood as bastard logwood were 
received at the Museum, and also specimens of ordinary logwood 
for comparison. The differences between the two are most striking, 
and there should be no danger of mistaking the one for the other. 
The so called bastard logwood is rather yellowish in colour, somewhat 
recalling cashaw wood, and however long it is exposed to atmospheric 
influences, never becomes so darkly stained as the dye-containing log- 
wood. A newly exposed surface of the bastard wood also emits a 
strong odour, which is not so marked in the true wood. On immers- 
ing chips of the bastard wood in water, scarcely any colouration is pro- 
duced even within two or three days, while in almost as many minutes 
the dye-bearing logwood colours the water strongly. 

On sawing crosswise the true logwood the fresh surface produced 
is certainly much lighter in colour than a surface which has 
been exposed for some length of time, and may then perhaps be con- 
fused with the bastard wood by anyone anxious to do so. But the 
general surface of the block would be enough to show the absurdity of 
this, and in wetting the fresh surface, even to a very slight degree, tho 
contained dye soon becomes apparent. 
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A fresh, surface produced by the cut from an axe is of a diflEereut 
character from that produced by a saw. In the former the constituent 
wood fibres are cut more longitudinally than transversely, and do not 
display rugged edges, and hence, in general, are darker coloured. 

I see no reason whatever why, as Messrs. George & Branday assert, 
true logwood should be denounced as bastard logwood solely from the 
appearance of the freshly sawn ends. It is reasonable to suppose that 
the character of the block as a whole would be taken into account ; if 
this be not so, then it seems advisable before offering for sale to have 
the fresh surfaces exposed for some time to atmospheric influence in 
order to darken them. 

1 find that all the planters I have consulted upon the matter are ac- * 
quainted with the "fact that bastard logwood trees occur in a greater or 
less proportion on their properties, but that the cutters can detect them 
after the first stroke or two, after which they go no further with the 
tree. The presence ot many blocks of bastard logwood would seriously 
lower the value of any shipment. It is noticed, however, that there 
are certain degrees in the occurrence or absence of the dye. 

From the date before me I have not been able to determine the 
cultural conditions which give rise to the bastard wood Apparently 
the trees while alive are indistinguishable from those bearing the dye. 
The practical absence of the dye seems a matter well worthy of further 
investigation in the field, for apparently every property possesses a 
greater or less percentage of the so-called bastard trees. 

Note by Directok of Public and Pl/intations. 

I have found no differences in leaves and flowers between common 
logwood and the bastard" kind. They are not botanical varieties, 
but the bastard wood may be a degenerate form. I do not think that 
soil makes any difference. The subject of inferior wood was discussed iu 
. Bulletin for August, 1896, page 179, a copy of which will be forwarded 
on application. 


NOTES ON IBRIGATION, 

Eeoent Progress in the Study of Irrigation. 

According to Newell, the area irrrigated within the arid and subhu- 
mid regions in the western part of the United States during the ccusus 
year ending May 81,1890, aggregated 3,631,881 acres or 5,674.03 square 
miles, approximately 0.4 per cent, of the total area west of the one 
hundredth meridian." The arid region where irrigation is an absolute 
necessity for successful agriculture embraces in part or in whole the 
following States and Territories : Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyo- 
ming. The subhumid region where as a rule insufficient rain falls for 
full crops includes parts of North Dakota, South Dakota, Nebraska, 
Kansas, and Texas. A large proportion of the irrigable area in these 
vast regions still remains to be irrigated. 

The necessity for irrigation, moreover, is beginning to be felt in the 
so-called humid regions east of the one hundredth meridian, and within 
comparatively recent years widespread interest has been manifested in 
the subject of irrigation in this region. In recent years widespread 
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4roug]it, especially at cdtical periods ia the life of certain crops, has 
drawn the attention of Eastern farmers and horticulturists to this 
subject. Truck farmers and fruit growers, especially in region 
accessible to good markets, are beginning to appreciate the importance 
of irrigation. 

King has found that even in favourable seasons in Wisconsin, which 
is in the so-called humid region, the rainfall does not supply sufficient 
moisture to produce maximum crops. During the aeasou of 1896, in 
which the rainfall was normal in that State, a variety of crops was 
irrigated with profit, notwithstanding the fact that the irrigation 
plant employed was not used to its full capacity and thus the cost of 
irrigating was higher than it need be. The profit from irrigation was 
.on corn, 12. 16 per acre; potatoes, P 1.70 ; clover hay (irrigating second 
©rop only), $1.72; cabbages, plantei thin, $2.43, planted thick, $29, 
The great lesson,’^ says King, to be learned from these results is that 
we must have an abundance of water in order that our crops may avail 
themselves of the plant food stored in our soils, not that water is every- 
thing, but the fertility of the soil counts for naught without it/" 

The above statements give us some idea of the great and increasing 
importanoeh of irrigation to the American farmer* Recent investiga- 
tions on this important subject have given some results of considerable 
practical value, and it js the purpose of this article to briefly summa- 
rize these results. 

The greatest profit is derived from irrigation where intensive farm- 
ing is practised. In fact, the practice oE irrigation naturally leads to 
intensive farming. In such farming the aim should be to economise 
all the elements of fertility, to utilize water, fertilizer, labour, etc., to the 
best possible advantage. If fertilizers are used they will give the best 
returns if kept in the upper layers of the soil, where they can be fully 
utilized by the plant. If irrigation is practised also, the amount of 
water applied should not be excessive, otherwise the fertilizing mate- 
rials are either washed into the lower layers of the soil where they can 
not be utilized by the plant or are entirely removed in the drainage* 

Edmond Gain, a French authority, has shown that the water require- 
ments of plants dilSer widely at different stages of growth. His obser- 
vations show that it would bo very injurious to the plant, even if it 
were possible, to maintain a uniform state of moisture in the soil. He 
observed, for instance, that for the ordinary farm crops the optimum, 
or most favorable amounts, of moisture in the soil at different stages of 
growth, were about as follows : At the time of planting the soil should 
have about 25 per cent, of the total amount of water which it is capable of 
holding, then it should fall to 15 per cent, and remain at this point until 
the first leaves are formed, when it should be raised quickly to nearly 
40 per cent. It should be allowed to fall rapidly to about 25 per cent, 
and remain at this point until shortly before flowering, when it may be 
raised gradually to 40 per cent, and then allowed to fall rapidly to 13 or 
15 per cent., where it remains during fruiting and maturity# 
Briefly, then, the soil should be only moderately moist at time of plant- 
ing and comparatively dry thereafter until the first leaves are formed, 
when it should be thoroughly irrigated. It should then be allowed to 
become comparatively dry and remain m until the flowering stage, 
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when it should have its most liberal irrigation, After this it should 
he allowed to become dry during fruiting and maturity. Of course this 
represents ideal conditions which can not be completely secured in 
practice, but it suggests how irrigation water may be greetly econo- 
mized at the same time that the most favourable conditions of growth 
are secured for the crop. 

This alternation of dry and wet periods has another important point 
in its favour on ordinary soils. Hilgard has shown that it furnishes the 
ideal conditions under which the soluble constituents of the soil rise to 
the surface. The evaporating water leaves the matter which it holds 
in solution at the place where it evaporates, i.e., at the surface of the 
soil. It thus keeps the valuable fertilizing constituents of the soil 
within easy reach of the crop. On alkali” soils, however, under the 
above conditions the corrosive poisonous alkaline salts would accum- 
late at the surface to the destiuctlon or great injury of the crop. 

Methods of applying irrigation water, especially surface irrigation 
and subirrigation, have been tested by a number of the experiment 
stations in both arid and humid regions. The results have generally 
been unfavourable to subirrigation. The laying of the underground 
pipes necessary in this system is of course expensive, and, moreover, it 
is difficnlt, if not impossible, in subirrigation to obtain a uniform dis- 
tribution of the water throughout the soil on account of the fact that 
while water moves up and down in the soil with comparative rapidity 
it moves from side to side very slowly. The irrigation pipes being out 
of sight it is impossible to note the movement of the water with accu- 
racy. The soil immediately surrounding the pipes may become exces- 
sively wet, while a large proportion of the soil between the pipes is 
insufficiently irrigated. Moreover a considerable amount of the water 
may pass down into the lower layers of the soil without being of the 
slightest benefit to the crop. King found that a given amount of water 
was much more effective in increasing the yield of corn when applied 
by suiface irrigation than when applied by subirrigation. 

Bane, of the New Hampshire Experiment Station, in experiments 
with celery on clay loam soil with water applied both through ditches 
for surface irrigation and through tiles below the reach of the plough 
for subirrigation” found that the latter system required much more 
water than the former for the same results.” 

[A metkod of tile irrigation "which he has found to possess decided advantage® 
over ordinary subirrigation] was to place common porous 2^ inch drain tiles in 
a continuous row, end to end, on the surface of the soil, vegetables being planted 
on eithtr or both sides of the line. The tiles were 1 foot long, and by pouring in 
the water at one end of the line it was distributed at the joints throughout the 
length desired when the opposite end was stopped up* Take celery as au example 
crop for irrigation on uplands. We plant the celery as above stated, and while it is 
young we have simple surface irrigation j but as the crop grows we bank it up, 
and finally have the tiles covered, and thus have subirrigation. The tiles are 
cheap and last indefinitely. When the celery is harvested, the tiles are dug out 
also and piled up or used for subirrigation in the greenhouse beds. Potatoes and 
various other crops can be grown in the same way. The celery watered this year 
grew well and did not rust. Besides this, we were able to water twenty times as 
much space in the same time as in the ordinary way with ditches. Besides sav- 
ing timo, this plan delivers water where it is most needed, and we have reason to 
believe is fully as economical with water as with time. 

Experiments during two seasons have shown that with this method 



6 

the plants did fully as well as in }the other systems and with less 
water/' 

Where irrigating is to be done on a large scale, it seems to be the 
concensus of opinion that surface irrigation by means of farrows is 
undoubtedly the most practical method. In greenhouses and gardens 
subirrigation by means of tiles may often be found advisable. Further- 
more, many soils need drainage and require the laying of tile. On 
such soil it may be possible to combine drainage and subirrigation 
economically, and the Wisconsin Experiment Station is at present 
studying this subject. 

A question of the greatest importance in regions of deficient rainfall 
or where irrigation is practised is the storage capacity of the soil for 
water. When the soil is thoroughly loosened up, the amouut of water 
which it will hold ^is greatly increased, and the rise of water to the 
surface and evapoi’ation are checked. Experiments at the Wisconsin 
and Nebraska Experiment stations have shown the beneficial eSeots :n 
these respects of subsoiling. On this point the Nebraska station makes 
the following suggestions : 

Subsoil ploughing, although a means of conserving moisture, does not produce 
it, and is, therefore, hot a substitute for irrigation where the rainfall is too small 
to produce crops. 

Where there is a hard, dry subsoil, subsoil ploughing is to be recommended. 

Where the subsoil is loose, gravelly, or sandy, subsoiling is probably anneoes- 
sary, or may even be injurious. 

Do not subsoil when the soil is very wet, either above or beneath, as there is 
great danger of puddling the soil, thus leaving it in worse condition than before. 
This is one of the reasons why it is better to subsoil in the fall than in the spring. 

If the ground be subsoiled in the fall, the winter and spring rains have ample 
opportunity to soak in, that being the season of greatest rainfall and least evapo- 
ration. 

^Bubsoiling in the spring may be a positive detriment if the subsoil be extremely 
dry, as in that case the rain water is partially removed from the young plant by 
the absorption of the bottom soil. If the spring rains were heavy, this would not 
be a disadvantage. 

It is probable that the increased yields on subsoiled lands are mainly, 
if not entirely due to the increased amount of water which such land 
is able to store up for the use of the crop. Subsoil ploughing may thus 
be made the means of greatly extending the area over which crops may 
be successfully grown without irrigation, and when practised in con- 
nection with irrigation may result in a great saving of irrig ition water. 
As indicated above, however, before deciding upon the advisability of 
eubsoiling it is necessary to ascertain, among other things, the nature 
and condition of the soil and subsoil. (J7. 8, Dept of Agn.^ Far mere 
Bulletin No> 66 ) 

Irkigaxion IK India. 

For many years it has been well known in India that irrigation 
should not be allowed in places where the soil is much impregnated 
with salts or where the subsoil draiuage is defective. So long ago as 
1862, General Strachey of the Royal Engineers, lucidly stated the case 
.as follows : — 

The salts known as reh” are contained in the soil* If canal per-^ 
eolation takes place, it may at length proceed to such an extent as to 
saturate the subsoil with water. The surface being at the same time 
exposed to sun and air, becomes heated, and continual evaporation goea 
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OB. The water lost by the surface evaporation is replaced by moisture 
drawn up from below by capillary action. The water coming from be- 
low contains a certain quantity of the soluble salts of the soil which it 
has taken up on its way : as the water evaporates at the surface the 
Balts must be left behind, and a constant accumulation of the salt takes 
place on the evaporating surface. Where such efliorescence takes place 
at a dist&nce from a canal, and where no free percolation takes place 
it may possibly be explained by the action ef an impervious stratum 
of clay (or kunkur) at some depth below the surface, which arrests the 
descent of water derived from the fall of rain (or irrigation), and accu- 
mulated from a large area into some natural depression, and held as it 
were, in a basin, though of course diffused in the subsoil from which 
the great summer heats at length extract the whole of it with the same 
result as before suggested. — From “ The Progress and Position of 
rigation in Neio South Wales f by JS, G, MeEinney. 


HEALTH AND IRRIGATION. 

The notion that irrigated rice fields are unhealthy has led to the 
abandonment of rice-growing in France and Portugal. But it is only 
when thelajer of water is exceptionally shallow or discontinuous as well 
m stagnant, that bad effects on the health of the district have followed. 
It is at the close of the growing season, when during very hot weather 
the water no longer covers i he soil, and also in the case of badly-planned' 
and badly-managed rice fields, that there is danger from the rapid de- 
composition of organic matters in the earth. — {Emyclopcedia Britamica.y 


DISEASED LEMON TKEES. 

From Professor Pr, D. T. MacJDougal to Director of PuhliG Gardens^ 

New York Botanical Garden, Br^ nx Park, 

New York City. 

Dear Mr. Fawcett, 

Tour letter with the diseased specimen of lemon tree came duly to 
land. I have submitted the specimen to Professor Underwood, and 
Beveral of his men, and none of them can tell me anything about it. 
j&s a last lesource I gent it over to Washington to be examined by Mr. 
Webber who h nows more about the diseases of the citri s trees than 
any one else in the country. His letter is enclosed herewith, and 
ycu will see tt at it has not appeared in this country suflBciently toon abl© 
iimr to find out anything about it. 

Cur failure to give you anj thing definite about the various diseased 
specimens you have sent me frona time to time, impiesses me with the 
necessity of having some one actually on the ground to work on your 
plants, and I wish veiy much we could co-ojerate in getting a nrycolo- 
gist to wojk over Jamaica for a season or two, I have no definite pro- 
position to make, however, as our exploration fund has already beem- 
planned for the present year. 

Meanwhile I hope you will continue to send us anything you wish 
examined, and we will do our best. Jamaica seems to have a series of 
plant ailments quite different from those of Florida. 

D. T. MacDougal. 



7 

From Prof. H. J. Webber to Prof. D. T. MacDougah 

U, S. Department of Agriculture, 
Division of Vegetable Physiology and Pathology. 

Dear Doctor MaoDougal : 

Mr. Galloway has handed me your letter of April 7, and the acoooi- 
panying specimens of diseased lemon twigs from Jamaica. This ^lemon 
tumour/^ as it is called in Florida, is not a very common disease. I 
think I have seen it twice in different parts of Florida, It never caused 
sufficient damage, however, to justify an inve^tigition, so that we are 
not certain as to its cause. By cutting the tissue one fiads that the 
cells and intercellular spaces are filled with a colourless mycelium 
which seems to become blackened at the surface similar to Cladospo- 
rkmi or Maerosporkim. I do not recall, however, to have ever found 
any fertile specimens, and the specimens which you enclose seem to be 
sterile. The disease cannot be said to cause any noticeable damage 
and the result is that we have paid no attention to it. 

H, J. Wbbbbk, 

In charge of Plant-Breeding Laboratory, 


DATE PALMS.^ 

The number of date palms in the Vilayet of Tripoli, North Africa, 
is computed at 2,000 000, and is the most important of all trees, all its 
component parts serving usefully in some way or another ; the fruit 
for food, the leaves for mats and hut coverings, the wool for 
building and uel, the fibre for baskets and ropes, the juice for drink- 
ing, and finally the stones made into a paste are given as food to ani- 
mals. A certain quantity of date-stones is exported to Italy to adul- 
terate coffee. 

Date paste also forms an article of export to Egypt and Turkey, 

The date enters largely into the food of the .people, espesually during 
poor cereal harvests, when its price is governed by that of barley. The 
tribes of the Fez^an consume large quantities of the Tripoli dates as 
their principal food, and every autumn caravans arrive from the inte- 
rior, especially at Misurata, for the purposes of purchase. Animals are 
fed on them in the oases of the interior. A large consumption of lagbi 
or palm wine, the juice of the tree, takes place in the country among 
all classes, religious prejudices not applying to it as an intoxicant ; 
the season is from May to October. An incision is made neat the top 
of the tree and the sap allowed to flow into an earthenware Jar which is; 
attached and changed twice a day. The flow continues nearly three 
months, but not always in the same quantity, A good tree produces 
lagbi to the value of 28. to 2s. fid. a day, but its extraction causes it to 
produce no fruit for the next two or three years The consumption, 
however, is great, and little labour is required. The total annud value 
is about £3,200, the tax being 20s. per tree excised,. 

* Consul. General Jago, in Foreign Office Eeport on Tripoli, June 1900, 
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"When taken fresh from the tree it resembles milk and has a sweet 
taste^ but later on becomes sour. A small quantity of spirit called 
^^bokha” is distilled from the date, and is consumed locally. It is an 
intoxicant and somewhat resembles arrack. Efforts to export dates to 
Europe for distilling purposes have failed, owing to heavy import du- 
ties. The export of dates to BengazI, Egypt and Turkey varies be- 
tween £700, and £2,000, according to good or bad seasons, and chiefly 
from Zleiten, Misurata and Tuarga. Plantations are rare, except in 
those parts which are exempt from taxation. 


SUNFLOWER SEEDS. 

i^rom the Annual Report of the British Consul-General at Odessa, 

Russia,) 

There is a growing demand in Russia for oil-yielding seeds, particuw 
larly for those of the sunflower. Until recently there have been but 
few mills for expressing this oil, and the growers, finding no market at 
home, sent their seed abroad. Now, however, there are mills in Rus- 
sia which require large quantities of it, and what is more, they offer 
ihe growers higher prices than those obtainable abroad. With the in- 
creasing home demand, a falling-off in the export of oil seeds may be 
looked for in the near future. Samples of sunflower seeds were recently 
asked for by the Government of Bengal, where it is intended to try 
them. From personal experience I know that the plant will grow 
very luxuriantly in East Africa. It may well be found a suitable crop 
for other British colonies. In this country it is found that the best 
results in sunflower cultivation are obtained from a well tilled soil, with 
not too much clay in its composition ; it should be well ploughed in 
the autumn and harrowed in the spring. The seed should be sown in 
April or May in every second or third furrow. One or sometimes two 
or three seeds should be put into the ground at a distance of two to 
four inches apart. Broadcast sowing may also bo resorted to, care 
being taken that only one seed falls in every two square foot. The 
quantity of seed required per acre is 20 lbs. ; the yield, if good, should 
be about 1,600 lbs. The yield in oil of seed in husks is 17 per cent., 
without husks, 20 per cent. It may bo of interest to add that tho seed 
is much liked as a light refreshment by the poorer Russians ; indeed it 
is sold in the streets by hawkers to be eaten as nuts are eaten in Eng- 
land. 


OIL OF EUCALYPTUS.^ 

Oil fof Eucalyptus is obtained by distillation from the L jsh leaves 
nf Eucalyptus Globulus, Labill, and other species of Ewmlypim* The 
jB. Globulus is the ordinary blue gum” tree, indigenous to Victoria 
and Tasmania, and cultivated in Italy, Spain, the south of France, etc. ; 
it attains a height of 300 to 350 feet, has a smooth ash coloured hark, 
leaves up to 12 inches in length, large pinkish- white axillary flowers 

♦ Pharmaceutical Journal, Sept. 8th, 1900. 
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wtioli may be solitary or in clusters, and a four-sided capsulai fruit, 
wbicb is closely enveloped in a hard woody calyx-tube. On young 
plants the leaves are opposite, ovate, cordate at the base, sessile, and 
their surfaces are parallel with the ground ; but in the case of older 
plants, and especially at the upper parts of the trees, the leaves are 
longer, stalked, and scimitar-shaped, whilst a twist in the petiole causes 
the surfaces to be at right angles to the ground. Both forms are used 
in distilling the oil, but the dried leaves are of the second form only ; 
they are thick, glabrous, leathery, with an entire, somewhat thickened 
margin. The presence of numerous oil glands, situated in the mesj- 
phyll and easily seen on examining a leaf with a lens whilst held up to 
a strong light, gives the leaves a distinctly punctate appearance ; the 
surfaces are also frequently marked with a number of minute, warty, 
brown spots, which consist of groups of cork cells. The leaves contain 
when fresh, from 3 to 5 per cent, of volatile oil, together with tannin 
and a bitter principle. The oil is obtained from the fresh leaves by 
distillation and possesses powerful antiseptic, deodorising and anti- 
pyretic properties, the official dose is from 0*5 to 3 minims, and the 
oil is used in the preparation of Unguentum Eucalypti. 

Characters and lests — Oil of Eucalyptus (s.g. 0*910 to 0*930) should 
be colourless or pale yellow, with an aromatic camphoraceous odour, 
and a pungent taste which is followed by a sensation of coldness in the 
mouth ; the characteristic taste and odour are due to the cineol (eucalyptol) 
present, and a high percentage of that body is insured by the limita- 
tion of the specific gravity of the oil, as also by the optical activity of the 
oil being limited to 10 degrees in either direction. Tue presence of a due 
proportion of cineol is further provided by the requirement that the oil 
should become semi-solid on being stirred, when cold, with one-third 
or one-half its volume of phosphoric acid (s.g. 1*750) ; the cineol com- 
bines with the acid to form a crystalline compound from which it is 
liberated in the pure state on adding hot water. The nitric reaction 
serves to guard against the presence of more than small quantities of 
phellandrene, which constitutes the chief constituent of certain Euca- 
lyptus oils ; thus, if to 1 c.c. of an oil containing but little phellan- 
drene, 2 c.c. of glacial acetic acid, and 2 c.c. of a saturated aqueous 
solution of sodium nitrate be added, the mixture will remain liquid 
when gently stirred, but the presence <>f mac i phellandrene will cause 
the formation of a cry*>talline mass. The oil is soluble in all propor- 
tions of absolute alcohol, in one third its volume of 90 p)r cent, alcohol 
^nd in 38 parts of 60 per cent, alcohol. 

Notes , — The distinctive characters of oil of Eucalyptus are its odour, 
taste and specific gravity. It contains about 50 per cent, of cineol 
(eucalyptol), a body which also occurs in the oils of cajaput, wormseed, 
spike lavender etc., and can be produced by treating terpin hydrate 
with dilute acids. Cineol is an optically inactive, nearly colourless 
liquid (s.g. 0*930) with a strong, aromatic, camphoraceous odour, and 
a pungent, spicy, and cooling taste ; it has a refractive index of 1*4559, 
solidifies at low temperatures, melts at^ — 1®, boils at 176^ and forms a 
crystalline phosphate when treated with phosphoric acid. Other consti- 
tuents of oil of Eucalyptus are pinene and various aldehydes and alco- 
hols. Phellandrene should not be present in any appreciable quantity, 
the oil of E, amyydalina and other species being thus excluded. 
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SELECTIONS FROM ANNUAL REPORT OF DIREC- 
TOR OF PUBLIC GARDENS, &c., FOR THE YEAR 
ENDED 81st MARCH, 1900, 

The Superintendent oi Hope Gardens reports results of experiments 
an budding on various stocks in continuation of his report of last 
jear : — 

Sweet orange on lime stocks — These trees continue to grow well. 
They fruit regularly, and are perfectly free from scale insects and all 
forms of disease. Th y receive no attention in the way of cultivation, 
except that, being in the nursery, they never suflEer from drought. 

Sweet orange on rough lemon stocks still look well. 

Sweet orange on sour stocks also look well. 

Sweet orange on sweet stock -Of the 18 trees originally planted out 
at Hope, three only have been allowed to live ; these are looking well. 
The other 15 showed signs of various diseases and wore destroyed. 
Sweet orange is a bad stock at Hope. This is an important fact to no- 
tice, as at one time many people we? e trying to persuade owners of 
properties to cut down what they call their wild^^ trees and have them 
budded. In many cases the so-called wild’^ trees produced delicious 
fruit, and to cut down such trees for the sake of budding them with 
varieties known by name only would be absurd. 

Navel oranges have done equally well on sour stocks and rough 
lemons. 

Tangierines also look well on both stocks. 

Grape fruit on rough lemons are looking very well. 

Shaddocks also are doing well. 

It m y prove interesting to record here the growth made by differ- 
ent citrus fruits on different stocks. The figures quoted below are for 
trees buddtd at Hope in July and August, 1896, on stocks not more 
than one year old, and transplanted to the places they now occupy in 


September. 1897 : — Height. Circumference. 

Grape Fruit on rough lemon stock 12ft. 13ft. 

Shaddock lOft. 12ft. 

Lemon Imperial 10ft. 13ft. 

Sweet Orange on Sweet Orange Stocks 8ft. 6in. 9ft. 

Bough Lemon 7ft 6in 13ft. 

Sour Orange’^' 8ft. 6ft. 

Tangierine Rough Lemon ‘‘ lUft, 8ft. 

Navel « << « 10ft. 10ft 


Budding,^ Qnx experience of budding io Jamaica has taught us that 
a strong stock growing rapidly, a healthy fresh bud, and a sharp knife 
are absolutely indispensable With these 95 per cent, of buds put in 
ought to grow. Without these 95 per cent, will fail. If the stock 
receives a check after the bud is put in, the bud will suffer, and pro- 
bably die. Fine dry weather and artificial watering are the best at 
Hope for budding. One constant rule is, if the sap of a st )ok is not 
flowing su6Sciently to allow the bud to lift the bark without help from 
the knife or finger, that stock is not budded, but left until the bark 
does run easily. 

^ These are a year younger than the others. 
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Scale insects are easily destroyed by the mixture of soap 
and kerosine recomended in the Bulletin for December, 1898. Gum- 
ming is prevented almost entirely by liming the soil. Beetles eat the 
leaves, causing much damage ; the remedy is to catch and kill them, 
or if too numerous, to spray with Paris green mixed with water. 

Cocoa, 

A chemist who has studied Cocoa in the various W. India Islands 
where it is grown, states that he has formed the opinion that not much 
dependence can be placed on the form of the pod in making choice of 

f ood seed. One seed in the pod should be cut, and the colour noted, 
'his, he thinks, is a more reliable test than the form of the pod. For' 
flavour he prefers the white colour in the interior of the seed. But if 
this kind of cocoa is produced by a tree not so vigourous as that yield- 
ing seeds with red or purple colour, at any rate the light pink colour is 
preferable to the purple colours. 

He is of the opinion that small settlers should go in for a quick fer- 
mentation of about 4 days in shallow boxes. 

In March 1899, 60 young plants were planted out at Hope, some of 
these on good loamy soil with irrigation have reached a height of from 
3 to 7 feet, those on thin dry gravelly soil deficient in humus have 
grown but little. Cocoa needs good moist soil and some shade when 
young. Old cocoa trees need similar root conditions, but not shade. 
All cocoa trees require protection from wind. 

It is necessary to plant young trees each year in order that the boys 
may be instructed in the act of planting, pruning and caring the 
young trees. 

Coffee. 

Mr. Eobt. Thomson in a letter to the Times’^ during last year 
quotes paragraphs from his paper published in a Foreign Office Eeporfc 
m 1895 (Misc. Ser, 370 Colombia.) 

He states in his report that coffee cultivation in Colombia yields a 
larger profit than in Jamaica. 

He assigns several causes, viz ; land at a nominal cost, cheap and 
abundant labour, exchange in planters^ favour, and larger yield per 
acre. 

All these causes are more than sufficient to account for a large profit. 
He might have added abundance of land with virgin soil and suitable 
climate, which would fully account for the larger yield. He, however, 
appears to think that “ one of the chief elements of success must be 
assigned to the systematic interplanting of shade trees with the coffee/^ 
and apparently assumes that this is not the practice in Jamaica. 

Elsewhere he alleged that another reason for the low price of 
Jamaica coffee is the want of careful preparation, 

I understand, although he does not make it clear^ that he is only re- 
fer ring to the coffee of the peasantry. It is however hardly fair to 
comparewithout discrimination the coffee industry in the two countries 
in Colombia it is carried on by capitalists on large estates, whereas in 
Jamaica the bulk of the coffee is grow by peasants on small holdings- 
Mr. Thompson refers to extension of cultivation. In my Annual 
Eeport for 1892-93 I dealt with the desirability of the extension uf 
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^ultivatioa chiefly by larga landowners, and pointed out that the cir- 
cumstances operating against any increase in cultivation were scarcity 
of labour aad want of roads which also enhance the cost of p:‘oiuction 
and putting on the market. 

At the present time and with the price of coffee so low, it is rather 
the improvement in culfivation and in the curing of coffee of low alti- 
tudes than any extension that is desirable. 

Mr. Thomson states that in Colombia at an elevation between 5,000 
and 6,000 feet, no shade at all, or only light shade, is required ; and 
between 3,000 and 5,000 feet he recommends certain leguminous trees, 
Brythrina and Inga. He is in error in stating that iiritish colonial 
coffee planters ha've in the main ignored the application of shale to the 
coffee.^’ In Jamaica as well as in Colombia the coffee tree at highest 
elevations does not need any shade, but on theemtrary it wants all the 
sun it can get ; and if for some reason, sush as the proximity of forest 
land inducing cloud, there is a deficiency of direct sunlight, the coffee 
berries do not ripen, and cultivation is a failure At somewhat lower 
altitudes a slight shade is necessary, at any rate during the hottest part 
of the year, Jamaica coffee planters in the Blue Mountains use the 
Vest Indian Cedar which is a light shade at a good height above the 
coffee, the trees being hare of leaves during the winter months. In 
Manchester at still lower elevations the light shade of the Trumpet tree 
is made use of, and shade of some kind is quite universal at this and all 
lower elevations. In fact so far from shade not being used, I have fre- 
quently pointed out cases where the shade u^ed is too dense, favouring 
the growth of fungus pests. 

There is no need to direct attention to the employment of shade in 
general but there is need for careful inspection of the kind used and its 
effects in different localities, and for directions about the adoption of 
shade trees more suitable than many of those at present in use. 

But the proper use of shade is only one item in an immense number 
of agricultural operations of which the peasant proprietors are comple- 
tely ignorant, and have no opportunity of learning, unless instructors 
are sent amongst them, not to lecture, but to demonstrate by actual 
work in their fields. 


The Grafting of Nutmegs. 

Mr. T. J. Harris, Assistant Superintendent of Hope Gardens, has 
been successful in grafting nutmegs. His method is as follows re- 
stocks ready for grafting ten months after sowing ; still in bamboos. 

Select the tree which bears the largest nuts, construct rough but level 
stages of different heights around the tree ; draw some of the main 
branches down to the stages with wire attached to pegs driven into the 
ground : place moss or cloth under the wire to prevent its cutting the 
bark of the branch. The strongest 0)%ly of the shoots should be used as 
scions. 

Out a thin slice of the bark from the side of the seedling stocky 
taking care to cut through the cambium, this cut to be about two inches 
long and about 4 inches from the base of the plant. Make a oorres* 
ponding cut in the side of the scion at the point at which it is of the 
jsame diameter as the stock (it may be eight, nine or ten inches from 
4he tip of the shoot) and opposite the cut on the latter. 
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Place the two cuts together at once and tie tightly with raffia or 
grafting tape. Allow them to remain for two months, watering care- 
fully meantime ; at the end of which time a small notch is made with a 
very sharp knife on the scion just below and on the opposite side to the 
union. Eight or ten days later the notch is made deeper by cutting 
out a little more wood ; this time nearly severing the scion from the tree, 

A week after take a sharp pair of shears and complete the cut. 

Take the grafted plants at once to a cool moist corner out of the reach 
of hot dry wind. 

Two weeks later the top of the stock may be cut off close down to 
the union. 

After sixweeks^ stay in the cool, moist corner, they may be gradually 
hardened off to the conditions of the plantation, and when ready can 
be planted out. 

Eemove the raffia or grafting tape when the first young leaves begin 
to develop on the scion. 

Pine Apples. 

A series of experiments were carried out with Ripley Pines, chiefly 
in regard to the correlation of the colouring matter in the leaf, and the 
quality of the fruit and the results are given in my Report for 1898-99, 

The question of the proper distance to plant is an important one. Wo 
first started to plant at 3 feet apart in the rows, with rows 5 feet apartj, 
thinkiug that at this distance it would be possible to keep the land clean 
by cultivators drawn by mule or horse, and so reduce the cost . This^ 
was quite feasible while they were in the plant” stage, hut as the 
plant ratooned the fruits on the side shoots weighed them down break- 
ing off many, and exposing the side of the fruits of all to the sun 
causing ‘‘ sun burn.” Other distances were tried, until it was finally 
decided that 2x3 feet was the proper distance, the reason being that 
although the hand cultivation necessary for the first year’s growth is 
expensive, by the second year the pines so shade the land that there is 
little or no growth of weeds beyond a few climbers. The plants are close 
enough together to prevent leaning and consequent sun burn. 

An experiment with artificial manures under the direction of Mr. 
Watts in 1899, gave no results, except perhaps to prove that with 
proper manual cultivation and a sufficient supply of moistui^e, the 
greater part of the Hope land contains all the plant food required by 
Pine Apples. 

The experiments are being continued on a poorer soil. 

Mr. Orad wick makes the following observations on pine-apples m 
the English market. The one pine-apple being sold in England is the 
Smooth Cayenne, but not as many people would have us believe, on ac- 
count of its superior quality. The chief reason it sells so well is that it 
is a good looking pine, a fmit of good size, fine colour, and a handsome 
top, the weight ranging from 3 to 8 lbs., but the average about 4 to 6 
lbs., larger not being required in England. The second reason for the 
Cayenne selling better than the much finer flavoured Ripley is that it 
gets to market in better condition. Many dealers lost money over the 
Ripleys being black in the centre, although apparently good on the out^ 
side. Mr. Geo. Monro of Covent Garden stated that if Ripleys could 
be got to market in good condition, they would run the Cayennes out 
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of the market. There is a good market in England for pine apples at 
all seasons, a three-pound fruit will always fetch 4s. retail, if in good 
condition ; fruits weighing 5| to6 lbs , if not too plentiful, S3ll retail at 
8s. to 10s. 

There is a good demand for pines before the St. Michael’s fruit ar- 
rive, which is generally about the beginning of June, although they 
are by no means plentiful before August. 

Rubber. 

Some of the plants of Central American Rubber (CastilIo!J sp.) have 
grown to a height of over seven feet. Para Rubber (Hevea sp.) also 
continues to grow well, some of the trees having reached a height of 15 
feet. Fifty more have been planted out. Oeara Rubber (Maiiihot 
Glaziovii) fruits regularly and plants are raised from the seed and dis- 
tributed, 

Kiokxia elastica grows slowly and is subject to attacks of scale insects* 
None of the seeds received have ever grown. 

Sugar 

In confirmation of a planter’s testimony in my last Report on cane D 
95, another planter writes as follows : — 

I have very great pleasure in reporting most satisfactory results 
from No, 95 cane : under ordinary conditions the yield from pi mts and 
1st ratoons has been tons Muscovado Sugar and phn=?. rum per 
acre for crop 98/9 (a Planter’s year) this was increased to 2 tons and 2 
phns., and this number very materially assisted iu rendering the crop 
a record one. I find that it stools out wonderfully well, giving from 
10 to 13 plants ; it ii robust and erect with good tops ; a soft rind, 
giving a trash weighing but about 2501b., for the 1,000 ground. It 
will bear a drought every bit as well as the variety common to Vere as 
has been proved by recent experience. 

The ordinary cane in an average year yields me | ton and 
phs., and in a very favourable crop such as 1897-98 1 ton and 1 phn.” 


ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Libeary. 

Eurore. 

British Isks, 

Botanical Magazine, Nov. [PurcliaserL] 

British Trade Journal, Nov. [Editor.] 

Chemist and Druggist, Oct. 20, 27. Nov. 3, 10, [Editor,] 

Climate, Oofc. Vol. 2 No, 5. [Publishers,] 

Colonial Reports, for 1897, 1898, and 1899. [ OoL Sec.] 

Garden, Oct. 20, 27, Nov. 3, 10. [Purchased.] 

Gardener’s Chronicle, Oct. 20, 27. Nov, 3, 10, [Purchased.] 
International Sugar Journal, Nov. [Editor,] 

Journal of Botany, Nov, [Purchased.] 

Nature, Oct* 18, 25, Nov.^1, 8. [Purchased,] 

Pharmaceutical J ournal, Oct. 20, 27, Nov 3, 10. [Editor.] 

Sugar, Sept. [Editor.] 

West Indian and Commercial Advertiser, Nov. [Editor.] 

Sucroria indigene et ooloniale. Oct, 23, 30. Nov. 6, 13. [Editor.] 
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Germany. 

Tropenpflanaser, Nov. [Editor.] 

Symbolae Antillanae seu Euiidameata Florae Itidiae Occide ifcalis, Y A, II. 

Fasc. 11. [Purchased.] 

Notizblatt, Berlin, Nov. 1900. [Director.] 

Italy. 

Bullettino dell Laboratorio ed Orto Botanico, Siena. Vol. Ill, Fas©. II. 
[Director.] 

8wit%eTland. 

M^moires de PHerbier Boissier, No. 20, 21. [Oonservat lur.] 

Asia. 

India 

Planting Opinion, Sept., 29, Oct 6, 13, 20. [Editor.] 

Proc. Agri. & Horti. Soc. of India. Annual Report for 1B99. [Secretary.] 

Ceylon. 

Times of Ceylon, Oct. 4, 11, 18, 25. [Editor.] 

Australia. 

Queensland. 

Queensland Agri, Journal, Oct. [Sec. of Agri,] 

Western Australia. 

Journal of the Dept, of Agri., Sept. Annual Report for the year ending Decf 
34 st, 1899, and Supplementary Report for half year ending June 30th, 
1900. [Presented.] 

Africa. 

Qa^e of Good Rope, 

Agri. dourn. and Mining Record of Natal, Sept. 28. Oot, 12. [Dept, of 
Agri.] 

Agricultural Journal, Sept. 27, Oct. 11. [Dept, of Agri.] 

Central African Times, Sept, 1, 8, 15, 22, 20. [Editor.] 

West Ikdies. 

Barbados. 

Agricultural Gazette, Oct. [Editor.] 

British Guiana. 

Timehri, July 1898 to Dec. 1899, Part II. 

Irmidad. 

Proc, of Agri. Soc., Sept. 11,1000. [Secretary.] 

British North America. 

British Oolomhia. 

Catalogue of Fruit Trees under tost at Experimental Farm, Agassiz, B, 
Bull, No, 23, 2iid Series, Juno 1900, [Dopt. of Agri.] 

Montreal 

Pharmaceutical Journal, Nov. [Editor.] 

Ottawa. 

Annual Report of tho Esperiraental Farms, 1899. [Dept, of AgriJ 
TTniteh States of America. 

Puhlicatiom of the U, 8. Bept. of Agriculture. 

Scientific Bureaus and Bimsions. [Birectors.'\ 

Division of Entomology. 2G (Proceodings of the Twelfth Annual Meeting 
of the Association of Economic Entomologists,) 

Circulars — No. 41 (Regulations of Foreign Govermnonts regarding Importa** 
tion of American plants, Trees and Fruits.) No. 42 (How to control 
the San Jose Sc.ilo) 

Farmers’ Bulletin No. 120 (Tho Principal Insects aliecting the Tobacco 
Plant.) 

B/Oport No. 64 (Field Operations of the Division of Soils 1899, with Maps#) 
Report of the Chief of tho Division of Soils for 1900. 
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Eicperiment Stations. 

Illinois. 60 (The Economic Entomology of the Sugar Beet.) 

Kansas, Newspaper Bulletin — Weather Reports for Get. and Nov. 1900. 
Press Bulletin No. 72 (Fattening Steers without Hogs.) 

« No. 73 (Cultivated Blue-Grasses.) 

99 (All Departments. — Press Bulletins Nos. 35*70.) 

Rhode Island. (Thirteenth Annual Report 1899-1900, Part II.) 

Wisconsin. 41 (The Anomalous Dispersion of Cyaniu.) 

Wyoming. 45 (A Preliminary Report on. the Artesian Basins of Wyoming*)’ 
American Journal of Pharmacy, Dec, [Editor.] 

Botanical Gazette, Chicago. Nov. [Editor.] 

Foreign Trade of Puerto Rico from American occupation to April 30th, 1900, 
By Brig. Gen. G. W. Davis, [War Dept.] 

Plant World, Oct. [Editor.] 

The Forester, Jan. ‘Oct., 19U0. [Publishers.] 

Torrey Club Bulletin, Nov. [Editor,] 

South America. 

Report on the Botanic Station, British Honduras. [Superintendent,] 

Bolitim da Agricultura. Sao Paulo, Brazil, No, 3. [Director.] 

Polynesia. 

Planters’ Monthly, Hawaii, Oct., Nov. [Editor,] 


SEEDS. 


From Bev. W. Kingston 

Theobroma bicolor 

From B. K. Tomlinson, Esg., Lacovia 
Palicourea pulchra 

From JDammann S Go., Italy. 

Aster, dwarf mixed 
German 
" Victoria 

Balsam, Double Camellia, mixed 
Double Rose 
Coreopsis grandiflora 
Dianthus chinensis, double mixed 
« Heddiwigi 
Mignonette, Fiametto 
Machet 

Phlox Drmmondi, mixed 

** nan a compacta, mixed 

Einnia elegans d, pi. Miniatur 

“ plonissima, mixed 

pumila, mixed 


Jfrom Messrs Kerb S Wulle, Naples — 
Carnation, Margheritas— - 
White Perfection 
Yellow, and yellow ground 
Centaurea imperialis, mixed 
Commelina Sellowiana 
Trachelium caeruleum 
Dianthus chinensis, ft, pL 
Doliohos unguicularis 
Helianthns cucumerifolius, mixed 
Heliotrope giganteum 
Lobelia erinus, Crystal Palace 
Mignonette, Paris marke<^ 

Morrenia odorata 
Phlox Drumondi, grandidora 
Portulacca grandidora 
Salvia splendous, Ingenieur Olavenad 
From F. DnCane Godimn B&q., llors^* 
ham, England — 

Argemono grandidora 
Moconopsis 

From J. M.oir Esg,, Edinburgh — 

Musa sp. 


PLANTS. 


From F. DtiOane Godman^ Esg,^ 
Horsham, England — 
Aquilegia Skinneri 
Choisya ternata 
Koelrenteria paniculata 
Rose ** Crimson Rambler” 

Carmine Pillar” 

Rubus phoenicolasius 
Sparaxis pulcherrima 


From Dr. Bell, Blachheath, England. 
Asparagus Sprengeri 

tenuissimus 

Begonia Baroness Rothschild” 
Clivia 

Cut-leaved Blackberry 
Diplaous sp. 

Francosa ramosa (** Bridal Wreath”) 
Funkia uudulata 


HERB ARIL M. 

From Prof. MilUpangh, Field Cokmbian Mmeum, Ohioago. 
100 Specimens or Yucatan Plants 


[Issued 5th Jan,, 1901. ] 
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TWO OPPOSING FAOTOES OF INCREASE. 


By Prof. J. 0. Arthur.'^' 

The energies of the plant are used for two general purposes; the 
development and maintenance of the vegetative parts, ani the forma- 
tion of special reproductive bodies. In some respects the efforts of 
the plant in these two directions are antagonistic. The vegetative 
part consists of root, stena. foliage, etc., and at first, and sometimes for 
a long period in the life of the individual, the energies of the plant 
are wholly absorbed in increasing the size and promoting the func- 
tional activities of these organs, all being connected with the welfare 
of the individual plant. After a time special reproductive structures 
are developed, consisting of seeds or spores, and the accompanying 
parts that aid in their protection and dissemination. They find their 
use in continuing the race, that is^-in providing for another genera- 
tion of indivuais. 

The formation of the vegetative part and the formation of the fruit- 
ing part may be treated as separate tendencies in plant life. They 
rarelv proceed pari pasm, for usually if one is favoured, the other is 
less favoured. This is popularly expressed by saying that the plant 
runs to leaves, or runs to vine, or on the other hand that it runs to 
seed, or it overbears. 

The portion of the plant having economic value for food belongs 
sometimes to the vegetative, sometimes to the reproductive side* Most 
fodders, and many culinary vegetables, such as cabbage, radish, let- 
tuce, and asparagus, belong to the vegetative part, while the grains, 
fruits, and such vegetables as poos, beans, tomatoes and egg plant, 
belong to the reproductive side. The object of cultivation is to in- 
crease the size and quality of the part used, and it is eyiebnt there* 
fore, that one requirement of the husbandman must be to lean, the 
conditions which promote the dovolopment of the particular side dt 
the plant to which the crop in question belongs. 

^ Boprhited l-om a most intorosting collection of Essays entitled 
Hants and their Propenies,’’ by Professors J. 0, Arthur and B. T. MaoDougal, 
published by Messrs, Baker & Taylor, Kow York. 
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It has been pointed out that among the lower animals, a sudden 
oheck to growth increases reproduction. I wish to expand that state- 
ment into the much broader and moi^e widely applicable generalization 
that a de&reme in nutrition during the period of growth of an organism 
favours the development of the reprodiietive parts while abridging the ve<- 
getative parts. The converse, that an increase in nutrition favours the 
vegetative parts while abridging the rep inductive parts, is equally 
true. 

Unimpeachable statistics are not abundant, for experiments bearing 
directly upon the problem have not been undertaken, and serviceable 
data culled from the supplementary records of other experiments are 
not very complete or numerous, Enough ai’e obtainable, however, to 
lend very material aid toward establishing the generalisation. 

The cultivator employs no method so frequently for enhancing the 
value of his harvest as increasing the fertility of the soil. It is a 
method of giving the plants a greater supply of nutriment, whereby 
they grow larger and yield more. If the principle just stated holds 
true, however, the increase will be greater proportionjilly for the stems 
leaves and roots than for the seeds and fruits. The data provide! by 
Latta from experiments conduciod in Indiana bear this out. Wheat 
grown upon fertilized and unfertilized areas averaging the results of 
three seasons, 1889-91, showed a decided gain in both straw and grain 
due to the richer soil but upon examining into the relative increase of 
straw and grain it is verj" evident that while the increase in yield of grain 
was considerable, it was by no means so great as the increase of straw, 
and that the proportion of straw to grain was, in spite of the increased 
yield, in reality lessened. (See Table L, page 23.) Essentially the 
same results are evident in data obtained by Caldwell in Pennsylvania 
with corn, averaging the results of ten years, 1881-90, (omitting 1887, 
the crop being destroyed by insects.) (See Table U.) 

A very different method of increasing yield is the treatment of seed 
grain before sowing to a short hath in hoi water. It is especially in- 
tei’osting to find that this method develops the same x’ociprooal rela- 
tions between the vegetative and reproductive parts of the harvcBl) as 
in the preceding cases. In a crop of wheat (see Table HE) thus 
treated it. was found that while the t.oial weight of straw and grain 
was both as a whole m\d separately increased by the hot wa'er treat- 
ment, the yield of grain was lessoned as compared with ilio yield of 
straw. 

If we turn from the statistical method of demonstration and appeal 
to general observation, an overwhelming array of facts can bo brought 
to bear. It is a co umon observation that plants in too rich soil run 
to leaves instead of fruit. Every farmer knows that he cun expect 
little or nio grain from an excessively rich spot of ground, although 
the platfts grow far taller and larger. The orchardist root-prunes liis 
trees to bring them into bearing, when they prove to be unusually 
backward ; thu florist permits his plants to become pot-bound to in- 
duce them to flower more freely; certain slow acting diseases, e.g, 
peach yellow, and cotton rust, increase and hasten the fruiting A 
wide range of such general facts «.ould be cited, familiar to every one 
having experience in such linos, Jn this connection Professor Atkin- 
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son, of Cornell University, lias called attention to the longer time that 
elapses before spores are formed when certain bacteria are provided 
with more abundant food material. A customary culture gave a crop 
of spores in 15-20 hours, a culture with fewer germs (second dilution) 
in 36 hours, and one with still fewer germs (third dilution) in 48-72 
liours. 

The prolificacy of weeds in sterile soil is a matter of common obser- 
vation. The great ragweed in poor soil produces a crop of seeds when 
but a few inches high, and the same is true of o“her weeds, especially 
noticeable in normally t ill ones. Wild plants rooted in thin soil on 
rocks often bear single floweiM as large as all the remainder of the 
plant. Analogous development may be seen in some alpine plants. 

As a summary of the evidence already brought forward it is plain 
that the environmental conditions of plant existence have a dispropor- 
tionate effect upon the two sides of plant life, the vegetative and the 
reproductive. An increase in available supply of food, as when the 
farmer fertilizes his fields, an earlier and stronger start in spring as 
in the case of wheat treated to a bath in hot water before sowing, the 
larger amount of food as when fewer bacteria are placed in 
same amount of culture media, all show a favouring action upon the 
vegetative part greater than obtains with the reproductive part. On 
the other hand, checking growth by root pruniu or by keeping plants 
in undersized pots, reluoing the general vitality by stow disease, and 
depriving the plant of sufficient soil and moisture, show a favouring 
action upon the reproductive part in hastening and multiplying the 
formation of fiower and seed far in excess of the development attained 
by the vegetative part. 

As a factor to insure perpetuity this law is evidently important in 
guarding against extermination, for the poorer the conditions for 
growth, the more effort the organisms puts forth tow ird seed-beiring. 
One cannot fail to be impressed by the thought, however, that if this 
be a general law of nature, it would soem to imjily that the weakest 
and least favoiirel iudividuals, being most fruitfal, are mo=jt likely to 
be perpetuated, which is in evident coutradiction to the accepted 
theory of natural selection and to oinmon observation. 

There is, however, another factor which comes into play here, as a 
eorrociive of this tendency to deterioration of tlie race, and it is to 
this law that special attenti m will now be dirccte 1. 

In all the methods of increase in rate of growth, so far brought for- 
ward, the change has been clue in the main to estoriiil agencies, and 
the increased growth was found to be correlated with decrease in amount 
of reproduction. There are, however, methods of increase in r tte of 
growth, arising from causes inherent within the organism, that tend 
in quite a different direction, in fact, are opposed to those already 
cited The best illustration, and the only one to be given in this 
article, is that shown by the size of seeds. It may bo stited as a 
general law that large seeds prodme stronger plank with a greaUr 
eapadtg for reprodudlon than small seeds of the same kmh 

That larger seeds produce stronger plants, that is, plants possessing 
both heavier vegetative parts and larger yield of fruit, mn bs shown 
by abundant experimental data. 
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To be sure there is quite a common belief that the size of the seed 
has no material effect upon the product ; that, provided a due regard 
he paid to vitality, any size of seed tpill answer the purpose of 
propagation. This belief is one of long standing, and is also held by 
some men of eminence. Sir Joseph Banks, one of the leaders in agri* 
culture of a hundred years ago, advocated the use of small seed as 
answering the purpose of the farmer as effectually as the largest/^ 
He had wheat especially in mind, and as the largest grains contain the 
most flour, the use of the large instead of the small seed for sowing 
seemed to him un-necessary waste of the human subsistence.'^ In re- 
cent years the distinguished scientist, Haberlandt, has given expression 
to essentially the same opinion. He believes it is chiefly the strain and 
the favourable conditions for growth that influence the product, and 
not the weight of the seed. He doubtless represents the opinions of 
a large percentage of cultivators of the present time, inclusive of many 
good thinkers. Probably a fair statement of the general opinion 
would be that if a strain is to he kept up to its full vigour, or if im- 
provement is desired, careful selection of the largest seed is indis- 
pensable, but that the diffeience between the use of the large and smaH 
seed will not be noticeable in the first year's crop. This view is not^ 
however, borne out by experiment, as we will see. 

The amount and strength of the early growth from the seed ha®, 
been studied by Marek, who experimented with beans and peas. The 
seeds were laid between moist blotting paper for seventeen days, and 
then measurements were taken of the length and diameter of the pri- 
mary and lateral roots and of the stem. The figures all stood higher 
for the large seeds than for the small seeds, except for the length of 
the pea stem. Similar experiments were carried out by Von Taut- 
phous, who used from two to four sizes each of wheat, barley, tye^, 
oats, corn, beans and peas. He measured the lengths of the plumule 
and radicle from day to day for two weeks. His conclusion was that 
the larger and heavier the seed, the stronger the development. He 
found, however, an apparent exception in peas, as did Marok, in 
which the main root and stem are shorter the larger the seed. But 
in this case it was noted that the extra strength is expended in 
lateral growth, forming a thicker stem and more side rootlets, thu® 
bringing the apparent anomaly into line. A subsequent experiment by 
Marek was carried somewhat further. Three sizes of English beans 
were planted April 24th, and their growth noted up to maturity, July 
12th, with the result that the larger the seed the taller the stems and 
the more numerous and larger the leaves. It also occurred to him to 
test the force exerted by roots of seedlings in piercing the soil, and in 
this respect also the offspring of large seed showed marked superiority 
over those from small seed. 

Taking into account now the harvest, we find some excellent expe- 
riments with, clear results. Trial of large and small seed roughly 
separated by sifting was made by Goff with onion, catiliflower, turnip 
and cabbage, with some gain in favour of the large seed in all but the 
last, and alsO^made by Latta with wheat, who also obtained gain for 
the large seedA 

aa-namted -oeas into three grades, large, medium, and 
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Uie larger seeds were possessed of greater ialiereiit strength than the 
smaller, the number of seeds growing from each lot being 480, 478, 
and 423 respectively. The yield in peas, pods and vines, taken sepa- 
rately or together, and estimated p^r plant or as total weight, gave the 
largest figures for the product of the largest seed, and intermediate 
figures for the product of the medium seed. (See tables IV. & VII [,) 

An experiment in this line with corn was conducted by the writer 
in 1889. Thirty kernels from a single ear of white dent corn were 
sej)arately weighed of which six grew that were over 400 milligrams 
each, and nine that were under 300 milligrams each. The product of 
these fifteen plants gave a greater average weight of ears for the large 
than for the small seed, which was also true of the cobs aud kernels 
taken separately. (See table V.) 

Thus far, we have given the resulfs of experiments in all of which 
the seed was provided the same ground space, without regard to size, 
and the data show that the large seeds give larger returns than the 
small seeds, 

It would be natural to suppose that if the small seeds were placed 
<5orrespoadmgly closer together, or in other words, if the seeds were 
planted according to weight instead of numb ar, thi results might be 
reversed. For it is evident that the same weight or measure of seed 
will contain a much larger number in case of small seeds than of large, 
and in planting the small seeds will require less ground area for de- 
velopment, and consequently a greater number of plants can mature 
upon an eq . al space 

This phase of the question has been tested by Lehmann. He 
planted 188 grams each of large, medium and small peas upon equal 
sized plots cf ground, and although there were twice as many small 
aeeds as large, and nearly once and a half as many medium seeds as 
large, still the harvest was greatly in favour of the larger seeds, both 
per area and per plant. (Data in table VI., page 25) 

, A practical lesson is vei'y pointeily brought out here, that in sowing 
farm seeds the amount of the harvest depends quite as much, and it 
-may be more, upon the quality (size) of the individual seeds as upon 
the weight or measure sown per acre. 

Is it not apparent that large seeds show great superiority over small 
seeds in numerous requirements that enter into successful plant life ? 
In the first place, a larger proportion germinate, and this evidence of 
the possession of greater strength is followed up by move vigorous 
growth and the display of increased capacity for overcoming obstacles. 

The resulting plants attain to greater development, as the size of 
leaf, leng h of stem and weight of any part or of the whole plant 
abundantly proves. It is especially noticeable that in this display of 
greater vigour both vegetative and reproductive parts are benefited ; 
and while the individual plants are making a more successful fight 
in promoting their present welfare, they are enabled to provide more 
abundantly for the next generation, by producing a better crop of seeds. 

Althoiigb the proposition in relation to size of seed, with which we 
started, has been illustrated and established so far as present space 
permits, yet in order to compare more fully the tendency of the pow- 
ers of the plant derived from the two sources which for conve- 
mience we may call acquired and hereditary, the former coming from 
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food, light, waiinth, and otber external conditions, and the lat-* 
ter from the energy stored in the setd, it is necessary to bring for- 
^ard still other data. We may -ventnre to formulate this proposed 
extension of the law relating to the size of the seed thus: large mch 
gke rise to plants mih a greater oierolopment of the reprcductim parts 
md less of vegeiaiive parts ^ than small seeds do,. 

It is inter ded here to directly compare the reciprocal relations of the 
two sides of the plant as influenced by the parent seeds. The data may 
he taken by weighing the fruiting portion and comparing it with the 
weight of all the remainder of the plant, both done when at their best 
deTelopment ; or other methods may be used. 

Excellent data are supplied from the researches of Lehmann (see 
table Till). He grew large, medium and small peas, over 400 of 
each lot, and obtained plants that w^ere heavier for the larger seed in 
hoth their vegetati'te and their reproductive parts, i.e., the leaves and 
stalks for the vegetative part, and the peas and pods for the repioduc- 
tive part. / nd yet v hen the weight of the vegetative portion is com- 
pared with that of the reproductive portion of each lot, it is clear that 
the fruiting pait has attained a stronger development in comparisoB. 
to the remainder of the plant in the lots fromdarger seeds. To state 
the facts in another w ay, the larger seeds not |n|y grow larger plants, 
but those which have fruiting parts more stroJJly developed than the 
associated vegetative parts. 1 1 

Interesting data are furnished by BirnerM|Troschke using oats 
and peas, and by Marek with peas. The lastHiestigator found that 
the weight of peas of first quality was neaMlthree* fourths of the 
whole haivest raised from large seeds, and on®H)Out one third of that 
from small seeds. (See table VII). In thislUM therefore, the large 
St eds not only gave a n.uch better total yiellj^mt far more seed ma- 
terial of high grade with which to continue ^BBtrain. 

Marek, in Geimany, experimenting with IHt (see table IX), and 
Plumb in the United States, wfith oats (se^Bftle X), have demon- 
strated the same fact. Both have provided which show that the 
mnount of grain in comparison with the str^H^as greater in case of 
large seeds ihan of small ones. 

Statistical evidence oft his kind might be HBly extended although 
observations have rarely, if ever, been insti^BMl with this particular 
end in view. Casual obseiwations give no IHk this part of the en- 
quiry, ( s the differences are obscured by otl^^Botors which stand out 
more prc minently. What the eye cannot however, is readily 

and unmistakeably revealed by the rule and^^Bmje. 

So far as data can be marshalled at presei^^^w^ appears good rea- 
son to believe that large seeds, besides givii^^Hl^to larger and more 
fjuiiful plants, also possess an inherent accentuate the re- 

productive side < f the resulting* developmea^^^H .peas are sown, the 
largest seeds not only give rise to the large^^Kts, with the great- 
est weight of pods and of seeds, but- to of fruitage when 

eompared with the remainder of the pfantV^^B a similar way with 
other kinds of plants, the largest parent ^^Hvfve the greatest re- 
turns of fruit and daughter seeds, both abs^^HKlnd also in compar- 
ison with the growth of leaf, stem and to be understood^ 

of course, that we are not attempting to single plants, but 
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with s-ufiicieritly large nuialbers to neutralise individuality and small 
accidents, whicli sometimes produce most unaccountable variations. 

If we consider the bearing of all tbe data now brought forward, it 
seems reasonable to assume that in the ultimate analysis we are deal- 
ing with acquired and inherited tendencies. In the one case the im- 
pulse or stimulus to development comes from without ; it is environ- 
mental, and acts more strongly upon the somatogenic portion of the 
plant, while in tbe otl er case it is inherent in the organization of the 
seed and derived from the parent plant. Whatever the explanation 
of the origin maybe, however, it seems certain that these tw'o opposing 
factors of increase play an important role in the economy of nature. 
.As the foe d supply is lessened, a greater elfort is made on the j)art of 
the parent plant to enhance the chances for perpetuity ; but at the 
same time the largest seeds, having the greatest potentiality, stand 
the best chance in the future struggle ; and although the best nou- 
rished plants produce the fewest seeds, iheir greater size gives them 
decided advantages over seeds from starved plants. The two laws„, 
acting together therefore, aid in maintaining the perpetuity of the 
species and its full measure of vigour. 


TABLES. 

I. Yield of Wiieat on Fertilised and Unfertilised Ground. 

(Weights calculated to the acre ) 


Treatment. 

Weight of 
straw in 
pounds. 

Weight of 
grain in 
pounds. 

Proportion of 
straw to 
grain. 

Unfertilised 

2,813 

1,602 

1:0.56 

Commercial Fertiliser ... 

f 4,279 

t 3.971 

1,988 

1884 

1:0.46 

1:0.47 

Unfertilised 

2,727 

1,506 

1:0.66 

Stable Manure 

f 3,699 

t, 3,861 

1,818 

1,728 

1:0.49 

1:0.51 

Unfertilised 

2,894 

1,612 

1:0.62 

Average unfertilised 

2,811 

1,640 

1:0.65 

Average fertilised 

8.880 

1,842 

1:0.48 
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II. Yield of Corn and Wheat on Ftrfeilised and Unfertilised O^round. 
(Weights calculated to the acre.) 


Crop, Treatment. 

! Weight of 

1 stalks in 

[ pounds. 

Weight of 
grain in 
pounds. 

Proportion of 
stalks to 
grain. 

('Unfertilised ... 

1,867 

1 

968 

1:0.70 

Wheat •< 




^Fertilised ‘ ... 

2,119 

1,246 


("Unfertilised ... 

2,430 

3,498 

1:1.44 

Corn < 




(^Fertilised 

3,144 

3,966 

1:1.26 


ni. Yield of Wheat with and without Hot Water Treatment. 
(Weights calculated to the acre.) 


Treatment. 

Weight of 

Weight of 

Proportion of 
straw to 


straw, i 

grain. 

i 

grain. 

Untreated 

3,737 

j 

1,716 

1:0.46 

Hot Water Bath ... 

4,5o5 j 

1,908 

1:0.42 


IV. Product from Large and Small Peas. 


Size. 

Wt, in grams 
of 100 seeds. 

No. of seeds 
planted. 

. 

No of plants, 
grown. 

j Weight of harvest in grams. 

Peas. 

Pods. 

Vine, 

Total. 

Large 

27a 

! 

628 

i 

1 

' 480 

1,814 

43T 

3,170 

6,431 

Medium 

221 

628 

478 

1,496 

367 : 

2,630 

4,482 

Ssriall 

160 

628 

423 

998 

280 

2,010 

3,288 
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V. Yield of Indian Corn from Large and Small Seed, 


Size. 

Av, Wt of kernels 

Av. Wt of cobs 


in milligrams. 

in grams. 

Large 

312 

53 

Small 

268 

47 


VI. Product from Large and Small Peas. 


Size. 

NT 0 . of peas 
in 188 

No. of 
plants 

Peas harvested 
in grams. 


grams. 

grown. 

per area. 

Per plant. 

Large 

384 

860 

2,307 

6.40 

Medium 

680 

505 

2,224 

4.40 

Small 

780 

680 

1,590 

2.34 


VII, Product of Large and Small Peas. 


Size of seed. 

Wt, of peas in 
grams. 

Wt. of 

pods in 

grams. 

Wt. of 

vine in 

Proportion 

of vine to 


1st 

quality. 

' 

2nd 

quality. 

grams. 

fruit. 

Large 

1,375 

654 

1, 619 

4,185 

1:0.83 

Small 

540 

1,045 

1,406 

4,074 

1:0.76 


VIII. Product of Large and Small Peas. 


Size of Seed. 

Avr. Wt 
of single 
seeds in 
gx'ams. 

Eo. of i 

plants. 

Wt. of 
vine per 
plant in 
grams. 

Wt, of peas 
and pods j 
per plant 
in grams. 

Proportion 

of vine 

to fruit. 

Large 

2.73 

4S0 

6.6 i 

4.69 

1:0.71 

Medium 

2.21 

478 

6.50 

8.87 

1:0.70 

Small 

1.60 

423 

4.76 

3.02 

1:0.64 
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IX. Yield of Wheat from Large and Small Seed. 


Size of seed. 

Weight of 

stiaw in grams. 

Weight of 

grain in grams, 

Proportion o£ 

straw to grain. 

Large 

2,4:11 

3,039 

1:1.26 

Small 

2,211 

2,456 

1:1.11 


X. Yield of Oats from Large and Small Seed. 



Wt. of seeds 

Weight of 

Weight of 

Proportion of 

Size of Seed. 

sown pr. 1000 

straw in 

grain in 

straw to 


in grams. 

ounces. 

ounces. 

grain. 

Large 

35.4 

556 

190 

1:0.84 

Small 

15.9 

618 

143 

1:0.28 


GRAFTING THE MANGO TREE. 

By Hokace XifiGHT. 

The object in grafting is to perpetuate any desirable fruit without 
haying recourse to seeds. Experiments have proved beyond a doubt 
that sections of the mango tree will keep good for grafting purposes 
from three to six months* time, according to variety and to the con- 
stitution of the tree from which they are obtained. This gives us tlie 
opportunity to import sections of the most desirable class of tree 
from any part of tbe globe with a certainty of their growing when 
properly prepared and tied on. 

After twelve years^ clovse observation and a large number of ex- 
periments (more or less useful) made on the mango tree, the conclusion 
I have arrived at is, that no other tree is simpler to graft. The work 
can he successfully done by any one and at any time, whether the sap 
is active or dormant. Tne buds are certainly not so quick in coming 
when the sap is down, but they make up for any delay when once 
started. 

Still, it cannot be said that grafting, when the sap is down, is the 
best time for the operation. On the contrary, the first three months 
in the year have proved to be preferable. All the remarks in this 
article appl;y to one process only — that is, the use of bark without any 
wood adhering to it. Tip to date, the best material for tying on the 
grafts is ordinary candle cotton, procurable at tho ironmongers, and 
generally sold in 1 Ib. balls. The grafts arc simple pieces of bark. 
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witiont any growth whatever on them. Of course there must he dormant 
Ibuds, or eyes, on th em. T he pieces of bark may vary in length and width ac- 
cording to size of trunk or limb on which they are int en ded to been grafted. 
The most convenient size to use is a piece about twice the length of 
the width, and if taken ofi wheie rings exist, so that the ring is across 
tbe centre of the section, there will be two or three latent buds near 
the ring. Ihe rings on the trunk and limbs denote tbe exact number 
of growths and rests the trees has made. At the point of every new 
growth, while resting, there is a whorl of leaves, and at the base of 
every leaf there is a hud which is capable of becoming a tree, and 
whether it is used for grafting during its infancy or ten years after- 
w^aidp, it will develop with proper treatment. The older the bark, 
the easier it is to remove, and it is much handier to trim into shape. 
First cut out the section for transplanting, and, should the edges be 
bruised or torn, cut them away to sound hark. Kow press the piece 
fiimly on to the spot where it is intended to grow, and make a clean 
cut all round. Next take out the bark inside the mark, and put the 
prepared section in its place. Do not make it fit so tightly that it 
has to he squeezed in, but make it a nice fit. Now bind it on with 
the candle cotton with just suflSlcient pressure to make it touch its 
new parent. Avoid, if possible, binding immediately over the buds. 
The old notion that all air must be excluded to effect a union is a 
delusion so far as grafting a mango is concerned. There is no necessity 
for clay, grafting wax, or any other nasty stuff to ensure a good union 
but just the candle cotton. Now it may be that a section of bark has 
been prepared for transplanting which is much thicker than tho piece* 
taken out. Well, nevermind; tie it on, and it will grow, although 
it is not a comfortable fit. Should the weather be hot and dry when the 
grafting is being done, the top may be left on the tree for shad©^ but 
it must he thoroughly ringharked 6 or 8 i* dies above the graft. In 
two or three weeks’ time cut the top off at the spot where it was ring- 
harked, and if the buds on the graft have started into growth remove 
the binding. All young shoots, except those on the grafts, must he 
rubbed off as soon as they appear. When a vigorous mango tree is 
suddenly deprived of all its leaves and the majority of its limbs, it 
immediately sets to work to repair the damages. Its ordinary means 
of utilising the sap being removed, it makes determined efforts to re- 
place them. Every dormant hud will rapidly spring into growth^ 
and while these are coming on, the trunk and remaining limbs will 
swell out to a surprising degree, this being the only means of using 
up the sap which the undisturbed roots are still pumping up At 
this stage the tree is highly impregnated with sap, and will tak 
kindly to almost any shape or sized pieces of bark that may be j)ut 
it. When a piece of hark is removed while the tree is in this condi- 
tion, the sap will pour into the breach, and a union with the hark in*- 
troduced is soon effected. 


^ When the young shoots which have sprung from the grafts have , 
ripened, the old wood projecting bevond the graft should he > 
close at the base of the new growth. As the new wood cor ,; 
grow, it will cover up the entire end where it was sawn 
very neat work of it In the mango the term a 
plies when the leaves and bark of the latter, have 
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‘green colour (chloropliyll), or when the shoot has rested and is ready 
to continue its growth. 

In a matured growth the green colouring matter has been succeeded 
i)y a brown colour which varies considerably with age, {Queensland 
^gricuUtiral Journal,) 


IRRIGATION. 

Letter prom Goverkor Roosevelt. 

Albany, N. T. Nov. 16, 1900. 

To THE National Irrigation Congress, 

Chicago, Illinois. 

Henilemen : 

It is with very real regret that I.find my engagements here prevent 
my attending the meeting of your body. I believe to the last point 
in the vital necessity of storing the fi3ods and preserving the forests, 
especially throughout the plains and Rocky Mountain regions. The 
problem of the development of the greater West is in large part a prob* 
lem of irrigation. I earnestly believe in the national government 
giving generous aid to the movement, for it is not possible, and if it 
'Were possible, it would not be wise to have this storage work done 
merely through private ownership ; and owing to the peculiar neces- 
sities of the case, much of the work must be done by the National and 
not by any State government. 

Moreover, it is not only necessary to establish a great system of 
storage reservoirs to prevent the flood waste of the waters ; it is also 
necsspy to preserve the forests on the mountains and among the 
foothills. This means that, in the first place, there must be a wide 
extension of the existin x system of forests reserves, and, in the second 
place, that these forests reserves must be managed aright. They can- 
not be so managed while there is the present; division among federal 
departments of the duties, and, therefore, of the responsibilities of their 
management. 

We are just getting to understand what is involved in the preser- 
vation of our forests. Not only is an industry at stake which employs 
more than half a million of men, the lumbar industry, but the whole 
^ prosperity and development of the West, and indeed ultimately of the 
'"^mtire country, is bound up with the preservation of the forests, 
wght use of the forests means the perpetuation of our supply both of 
yod and of water. Therefore we cannot afford to be satisfied with 
^nything short of expert and responsible management of the national 
forest reserves and other national forest interests. The forest reserves 
must be cared for by the best trained foresters to be had, just as the 
storage reservoirs must be built and maintained by the best engineers. 
There is the same need of trained skill in handling the forests in your 
best interests as there is in building the great dams which will some 
day bring population and abounding prosperity to vast stretches of 
so-called desert m the West. 

has ever dwelt ou the great plains knows what a se- 
not only the water supply but the wood supply is to the 


Any man 
matter 
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fanner, and of course every miner knows tke same thing. ITot onljr 
does the farmer need the water which the preservation of the forests- 
itself also preserves, but he needs the wood too. So does the miner,, 
so does the manufacturer, and so does the railroad man. The reser- 
voirs cannot last if they ffll full of silt, and the only way to prevent 
this filling with silt is to preserve the forests themselves. The forest 
is a great sponge for absorbing and distilling water. It is the great 
preventer of erosion, and erosion is always the danger point in any 
irrigation system. 

Without pretending to outline definitely a working scheme, I ven- 
ture to point out that without the attainment of the following objects 
your plans must measurably fail : 

First. Government study of the streams upon which your plans* 
depend 

Second. Government construction and control of great irrigation plants^ 

Third. The preservation of forests by the extension of the forest 
reserve system and hence of Government control of the forests. 

Fourth. National protection and use of the forests under expert 
supervision. 

Fifth. I urge you to see to it that private owners of forests in the 
West and East alike understand that timber can be cut without forest 
destruction (the Department of Agriculture will tell them how) and that 
the ownership of water rights in the arid country, and of forest lands* 
anywhere entails public as well as private duties and responsibilities. 

The East is interested in the commercial development of the arid 
lands of the West, just as the West is interested in the proper de- 
velopment of our harbour system and of our commerce on the high 
seas. No part of this country can be permanently benefited without a 
reflex benefit to the other parts. As Americans we are all interested 
in the progress of any ]part of our common country, and while your 
movement is of immediate benefit to the West, its ultimate benefit 
will be shared by the East as welL I earnestly hope that all far- 
sighted citizens, whether they dwell on the Atlantic or on the Paoifio 
seaboard, or in the great Mississippi valley will appreciate this, and 
that Congress will give to your efiorts the substantial backing that 
they deserve. 

Sincerely Yours, 

(Signed) Thkodorb Eoosevblt. 

Letter from Secretary W'ilson, 

November 20, 1900. 

To THE^NaTIONAL iRBIUATIOlSf OoNGRBSS, OhICAOO, 

Gentlemen : 

The pressure of oiBBlcial duties stands in the way of my presence at 
your Congress, and I am exceedingly sorry it is so. ^ It wbuld haye 
given me very great pleasure to meet you, and to discuss with you the 
two great agricultural problems of the West,*— wood and water. Bat 
the necessity of setting rightly before the President and the penf le 
the work of the scientists of the Department of Agriculture in my an- 
nual report keeps mo in Washington, where I hope I shall not he less 
useful to your cause than 1 should he if I came to dhicago. As it 
the Department will be represented by several of its scientists, and to 
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wliat they will have to say I invite your special attention.^ Through 
its search for economic plants that will thrive with little witer, 
through its studies in the use of water for plants that neo 1 more, 
through its soil investigations, its forest work, and in mony other ways, 
the Depuiment of Agriculture is working at the problems which 
you are met to consider. These problems are national in their scope, 
and it is most fitting that they should be studied by the agencies of 
the National Government. 

The water problem, like the forest problem, is essentially a id pri- 
marily one of conservation and use. The waste of water in floods and 
the waste of forests by fire are parallel losses, each utterly hostile to 
the best interests both of the farmer and of the nation at large, and 
each preventable by perfectly well-known means. Enlightened pub- 
lic opinion and the use of expert skill are the two forces which are in- 
dispensable if we are to ^^save the forests and store the floo ls,” in ac- 
cordance with the admirable motto of your Congress. The creation of 
public sentiment will be immensely forwarded by your meetings, and 
you may safely look to the National Government for some 
part at least of the trained skill to study the water problems which 
confront the irrigator, and to make the forests of the Great West, and 
of the East as well, yield their products year after year and decade 
after decade in unbroken abundance. The vast developments which 
you are planning can become permanent only by the junctiou of wise 
consewatism with energy; a id the natural resources which have cost 
you nothing must be protected and husbanded with the same trained 
care which you are making ready to bestow upon vast systems of ar- 
tificial works for irrigation. The chief dangers which threaten your 
plans— one the failure to secure the building of these great works*, the 
other the failure to protect the forests from which your waters come — 
are best met, like most of the dangers which threaten our country, by 
the broad diffusion of wise principles, ( The Forester,) 

ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Libr^by. 

Europe. 

British Isles, 

Botanical Magazine, Dec. [Purchaael] 

British Trade Journal, Dec. [Editor.] 

Bulletin, Elew Gardens App. 1. 1901. [Director.] 

Chemist and Druggist, 17, 24:, Dec. 1, 8, 15, 23. . 

Garden, N^ov. 17, 2t, Dec. 1, 8, 15, 22. [Purchased.] 

Gardener’s Chronicle, ISTov 17, 24. Dec. 1, 8, 15, 23. [Parohased.l 
International Migar Journal, Dec. [Editor.] 

Journal of Botany, Dec. [Purchased.] 

Journal Royal Colonial Institute, Dec. 

Journal, Eoval Hort. Society, JTov. 

I^iature, Nov, 15, 22, 29. Dee. 6, 20. [Purchased.] 

Pharmaceutical Journal, No-f. 17, 24, Dec. 1 8, 16, 22, [EiUtor.! 

Sugar, Nov., Dec. [Editor.] ■' 

West Indian and Oommeroi.il Advertiser, Nov. [Editoi’.! 

JFranee. 

Snererie indigene et ooloniale. Nov. 28, 27. Dee. 4, 11, 18. [B liter.] 
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^Germany. 

TropenpfLanzerj Dec. [Editor,] 

Beihefte zum TropenfLanzer, Dec. [Editor.] 

Molland. 

Bulletin, Koloniaal Museum, Haarlem, No. 23. Nov. 1900, 

Extra Bull. « “ « 1900. 

Asia. 

India 

Agricultural Ledger (Calcutta) Nos. 14 and 15. [Lfc. Gov. Bengal.] 

Planting Opinion, Sept., 29, Oot 27. Nov. 3, 10, 17, 24 Dec. 1. [Editor.] 
Report Govt. Gards, Mysore for year 1399 ‘1900 vritli Govt. Review there >n 
[Editor.] 

Ceylon, 

Times of Ceylon, Nev. 2, 8, 29, Dec., 6. [Editor.] 

Jam, 

De zaadplanten der keuising van Cheribouriet met de Engelsch-Indischa 
varieteit Ohunnee. 

Australia. 

N, 8, Wales, 

Agri, Gazette, Oct. Nov. [Dept, of Agri ] 

Report on Agriculture, for 1899. [Dept, of Agri.] 

Report on Botanic Gardens and Domains for year 1899, [Director,] 

Queensland, 

Qu. Sugar Journal, Oot. 15, Nov. 15, [Editor.] 

Queensland Agri, Journal, Nov. [Sec. of Agri.] 

Western Australia, 

Journal of the Dept, of Agri., Oot. 1900. [Editor.] 

Africa. 

Qaye of Good Hope, 

Agricultural Journal, Oct. 25. Nov. 8, [Dept, of Agri.] 

Central Africa, 

Central African Times, Oot. 6, 13, 20, 27. Nov. 3. [Editor.] 

Natal, 

Agri. Journal and Mining Record of Natal, Oct, 25, Nov. 23. [Dept, of 
Agri.] 

Natal Plants, Vol.^2-Part 2-Grasses I 

Algeria, 

Bull. 19 (Rapport sur les Etudes de Botanique Agricole, 1898* 

21 (L’ Olivier) [Director,] 

Maurltms, 

Rapport Annuel do la Station Agronomi :iue, 1893-99. 

West Indies. 

Barbados, 

Seedling and other Oanes at Barbados, 1900. Pamphlet Series No, 3. [Com. 

Imp. Dept, of AgrL] 

Agricultural Gazette, Nov. [Editor.] 

Jamaica, 

Journal Jamaica Agri. Soc., Dec. [Secretary.] 

Leeward Islands, 

Sugar Oatie experiments— -Report on Exp. oonduclecl at Antigua and Bfc# 
Kitis 1899-1900. [Com. Imp. Dept, of AgrL] 

Ifinidad, 

Proc. of AgrL Soc., Oot. 9, Nov 13. 1900, [Secretary.] 

British North America, 

Montreal, 

Pharmaceutical Journal, Deo* [Editor.] 
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Nom Scotia. 

Provincial Govt. Crop Eeport, l^ov. 1900. [Sec. of Agri.] 

Ontario. 

Beport of the Supt. of Farmer’s Institutes of the Province of Ontario 1899- 
1900. [Dept, of Agri.] 

United States of America. 

PubUeations of the V. 8. Dept, of Agriculture. 

Scientific Bureaus and Divisions. {Directors^ 

Division of Vegetable Physiology and Pathology 20 (Peach leaf curl, it» 
Nature and Treatment. 23 (Spot Disease of the Violet) 25 (Some Di- 
seases of New England Conifers ; a Preliminary Report ) 

Mafperimeni Stations, 

Experiment Station Record Vol. XII, Nos. 3 and 4. 

California (Report of Work of the Agri. Exp. Station of the Unfversity of 
California for the year 1897-98.) 

Georgia, 49 (Practical Dairying) 50 (The Brown Rot of Peaches, Plums and 
other Fruits.) 

Kansas. Press Bulletins, No. 75 The races of corn) No. 76 
(Sugar Beets in Kansas, 1 900.) 

(Thirteenth Annual Report for Fiscal year 1899 1900.) 

New Jersey, 145 (Analysis of Fertilizer supplies and Home Mixtures. 

Analyses and valuations of Commercial Fertilizers and Ground 
Bone) 146 (Crude Petroleum versus the San Jose or Pernicious 
Scale. 

Rhode Island 71 . (Experiment in Top-dressing Grass Land) 73 (Comm© 
cial Fertilizers) 72 (Special Instruction in Poultry Culture). 
Pharmaceutical Archives, July 1900, NoL 3. No, 7. 

Pharmaceutical Review, Nov. 1900, Vol. 18. No. 11. / 

Plant World, Nov. [Editor.] 

The Forester, Dec. [Publishers.] 

Botanical Gazette^ Chicago, Dec. [Editor.] 

South America, 

Boiitim da Agricultura. Sao Paulo, Brazil, la Series No. 4, [Director.] 

SEEDS. 


From E* K. Tomlinson^ E$g[.^ Lacovia Prunus virginiana 
Hibiscus Abelmoschus (Musk Ochra) Pyrus amedcana 

« Sabdarifia (White variety.) Quercus aquatica 

« ^ , Virginian 

From Dr. arahham, Kmgston. Sassafras officinale 


Picrodendrun juglans, Gr. 

(Rhus arborea, Macf). 

Port Royal Senna 

From Messrs. Eeasoner Bros., Oneco, Mo^ 
Hda. 


Thalia divaricata 
Zanthoxylon clava-Herculis 

Prow Queensland Acclimatisation Booietf» 

Macrozamia Moorei 
Melaleuca linarifolia 


Clematis Virginica 
Comus florida 
Hibiscus Syriacus fl. pi. 

Hydrangea arborescens 

MeMa Azedarach var. umbracuiif ormis 

Myrsine floridana 


Steroulia quadrifida. 

From Dr^ Belly Blackheaihy London. 

Annual Sunflower 
Streptocarpus. 


HERBARIUM. 


From Dr. GmhJiamy Kingston. 

Port Royal Senna sp. 

From Dr. FiUi&ry Ban Jose^ (E^rh. Instit. physico-geogr. nat* oostarioensis) 
81 Specimens, ^ 


[Issfled 4th Feb., 1901.] 
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TOBACCO. 


When Oolnmbus landed in 1492 in the West Indies be found the' 
natives smoking a herb wrapt in a maize leaf, and the name of the 
herb was Tobago. In 1560 Jean Nicot distributed plants raised from 
seed to various parts of Europe. These two events give us the clue to 
the popular and scientific names of a drug the cultivation and prepara- 
tion of which have now attained such enormous importance that 
Governments are supported by the revenue derived from its taxation, 
and colossal fortunes are made by its sale. Some idea of the scale on 
which the industry is carried on may be gathered from the statistics 
recently published in the ‘^Year-book of the United States Department 
of Agriculture for 1899,^’ where we read that during that year 
266,66 1,752 pounds of tobacco, 4,642,016,570 cigars and 4,590,388,430 
cigareltes were pi^eparedin the United States elone, yielding a revenue 
to the Government of 52,043,859*05 dollars. 

Small wonder then that the cuHivators of so valuable a plant have* 
shown great interest in all the processes of raising, planting, manur- 
ing and gathering tho crop, and of drying, curing and preparing it for 
market ; or that consternation has arisen in their midst at the origin 
and spread of a disease which attack the golden leaf, and bids fair to 
Tuin the crop in some districts. It happens, moreover, that biological 
problems of wide significance are arising in connection with the com- 
plex art of fermenting the leaf so as to obtain the best flavour and 
strength, as well as in regard to the Mosaic disease^’ above referred 
to, and the experience of jOutch growers, of which an excellent account 
is now to hand in Koning^s Der Tabak, Studien ueber seine Kultur 
undBiologie” (Amsterdam and Leipzig: W. Engelmann, 1900), show® 
that the employment of scientifically trained botanists in the technical 
laboratories of tobacco plantations is likeljr to be as usual an event 
in the future as in breweries and bacteriological laboratories. 

The tobacco plant i« exceedingly small in the seedling stage--eightecn ’ 
thimblefuls of seed suffice for a hectare, two and a half acres o£ 



land— and is very carelully rai-ed in pots and manured with pigeon’s 
dug, planted out and weeded with extraordinary precautions against 
numerous enemies, and the leaves eventually picked by hand, sorted, 
tied into bundles, and hung to dry. It is a very exhausting crop, 
and requires much potash; and an astonishing amount of information 
has accumulated concerning the effects of different soils, manures, 
climate and other fac ors of the environment on the properties of the 
leaves. Moreover, there are numerous cultivated races in existence in 
the various tobacco-growing couatries, as always occurs with planted 
crops. 

During the process of slow drying the leaf may remain alive for two 
to three weeks, and the contained starch is converted into sugar, and 
further alterations result in an increase of acids. Proteids diminish 
and amines increase, but the nitrates and alkaloids (nicotin) should 
undergo no change. The slow alterations referred to are essential, 
and due to enzyme and other actions in the still living leaf ; in artific- 
ally or rapidly dried leaves the arrest of such changes materially affect 
the flavour and burning of the tobacco, and naturally much turns on 
the age and quality of the leaf itself, the soil an l season and other 
conditions of growth, &c. 

The dried or cured” leaves are next submitted to fermentation, a 
process of vital importance in the opinion of the tobacco expert, since 
it is this which determines the finer flavours and odours of the manu- 
factured product. Fermentation is started by damping heaps of 1 5,000 
to 30,000 lbs. of the dried leaves, packed in a special manner, and 
carefully watched by experienced workmen as the temperature 
rises. The process occupies three to four months, and the leaves are 
turned about once a month. The temperature rises to about 50-56° 0., 
(122°-138^’ P.) and a loss of vapour, accompanied by a sweet and sharp 
odour, is noticed. The reaction may be neutral, though in some cases 
.ammonia is given off, due to the action of undesired bacteria. 

As would be expected, the fermentation is always accompanied by 
bacteria ; but it has long been in dispute whether the essentials of the 
process are due to bacteria or to the action of special enzymes in the 
cells of the leaves, 

Suchsland’s researches had convinced him, not only that the fer- 
mentation is due to bacteria, bub that a peculiar species of bacteria was 
specially concerned in the production of the approved flavour, and that 
the desirable properties of Cuban tobaccos could he imparted to inferior 
growths by introducing this species into the fermentation. Loew, on 
the other hand, maintained that the aroma and flavour depend simply 
on the action of enzymes or other cell-contents in the leaf itself. 

Koning has investigated the various bacteria found in the ferment- 
ing heaps, and followed the changes induced in the tobacco. 

But generally, the fermented tobacco undergoes little or no change 
as regards the total nitrogen or the nicotin, but organic acids diminish, 
and the sugars and nitrates are destroyed, and various aromatic sub- 
stances are formed which affect the quality of the product. 
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Among the bacteria isolated, Koning claims to have found the 
species concerned in this remarkable neutral fermentatioa, and which 
imparts the aroma and flavour desired, and thus confirms Smchsland’s 
results. He states that tobacco infected with the specific bacteria, 
fermented and made up, and then handed to experts, was selected by 
the latter as the superior from specimens containing other kinds. There 
is more than a touch of the dramatic in this scene of the experts 
sitting down to smoke a pair of cigars each, in packets of two, and 
labelled a and 6, c and c?, &c., only ; but the evidence appears con- 
clusive. 

During the last ten years increased attention has been drawn to a 
disease of tobacco leaves, which causes irregularly alterna'-ing ligW 
and dai'k patches, and is known as the Mosaic disease.” Koning has 
established that this is infectious, and is carried through the fields hy 
the fingers of the workmen who “ top” the growing plants by pinch- 
ing off the buds. He has examined the various fungi known to cause 
leaf-diseases in tobacco, and cannot refer it to these, and the presump^ 
tion that it is a bacterial disease was strengthened by finding that 
certain manured soils were almost sure to have badly diseased plants 
on them ; and that experiments showed that if a bit of diseased leaf, 
or a little of the sap from such is rubbed into a wound, the young 
leaves formed above the wound contract the disease. The sime result 
follows if such sap is placed at the roots of healthy plants. But in- 
fection fails in all these oases if the sap is previously boiled. 

Here may he mentioned that Adolf Mayer had proved the infectious 
nature of the filtered sap in 1885, and Beijerinok, working at this 
disease a short time ago (1898), had come to the conclusion mat since 
no organisms could be isolated from the sap — the infectious nature of 
which he also proved — which will reproduce the disease, and since the 
sap filtered through porcelain still infects the plants, unless it was 
previously sterilised by heating, the causal agent must be a oontagium 
mmm fluidum — a something of the nature of a poisonous enzyme, which 
not only diffuses through the plant-membranes — the coil-walls of 
root-hairs — but increases as it passes from cell to cell, 

Koning confirms Beijerinok’s principal results, but concludes that 
since the infecting fluid may be heated to 100^0. for a few minutes 
without losing its powers, whereas alcohol and glycerine destroy the 
virulence, as also does repeated filtration through porcelain, the active 
agent is an extremely minute organism, which can travei'se the pores of 
a filter. He compares the results with those obtained with the virus 
of various animal diseases from which no organism has as yet been 
isolated. 

It should be borne in mind that the existence of organisms small 
enough to pass through a porcelain filter has been accepted by several 
authorities. 

It thus appears that-— without regarding the work as quite ooaolusiv% 
which it is not,^ — we have here important contributions to several most 
weighty biological questions centered about the culture of an economic 
plant, — {Nature^ October, llth, 1900,) 
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IREIGATION AND ALKALI LANDS-^ 

In many portions of the world, and oftenest in arid and semi-arid 
regions, the waters of some streams and wells, and particularly those 
of lakes, are too heavily charged with the salts of sodium — common 
salt, sal soda and Glauber's salt or sodium chloride, carbonate and 
sulphate respectively — to make it advisable to use them for the pur- 
poses of irrigation. These salts are a part of the waste products o£ 
soil production which ordinary vegetation is unable to use with profit, 
and which in countries of heavy rainfall are washed out of the soil 
nearly as rapidly as formed. Where these salts, however, do accumu- 
late to any notable extent, it is designated an alkali soil, and will not 
producenormalcropsofmany of theforms grown in plant husbandry, . , 

CHARACTERISTICS OF ALKALI LANDS. 

The use of the term ** alkali lands” as commonly employed, has 
quite a loose or wide application. Hilgard states that in California 
the term is applied almost indiscriminately to all lands whose soils 
contain unusual amounts of soluble salts, so that during the dry season 
or after irrigation the surface becomes more or less white with the 
deposits left by the evaporation of the capillary waters. . . Where 

these salts are well marked in character, crops are killed out entirely, 
or the growth is stunted much as is true of the black alkali spots of 
arid regions. On the rice fields of South Carolina, there appear dur- 
ing the dry stage of growth of the crop alum spots,” as they are 
oafled, upon which the rice may die out or be of inferior quality. 
Then, too, on the margins of the sea, where there are low lying lands 
periodically inundated by high tides, white deposits are again left when 
the surface becomes dry, and are injurious to cultivated crops when 
they have accumulated to sufficient strength, and these are sometimes 
spoken of as alkali lands.” 

In the wide application of the term, then, alkali lands” are those 
upon which soluble salts have accumulated in sufficient quantity, 
through evaporation and capillarity, to attract attenriou by their 
usually white appearance and their injurious effects upon vegeta- 
tion. . 

CAUSE OF INJURIES BY ALKALIES. 

When the soil water about the roots of plants or germinating seeds 
becomes sufficiently strong with salts in solution, the osmotic pressure 
is so modified that a discharge of the cell contents into the soil takes 
place to such an extent as to produce what is equivalent to wilting. 
The cells are not maintained sufficiently turgid to permit normal 
growth, or they may have the pressure so much lowered as to cause 
nieath. The case is like placing the plump strawberry or currant in a 
strong solution of sugar, where it is observed to greatly shrink in 
volume. . . . 

This, then, is one of the inodes by which the injurious effects of 
alkalies are produced, and it should be understood that it matters very 
little what substance may be in solution in the soil water, so long as it 
^ is there in sufficient quantity to produce the osmotic shrinkage re- 

I ferred to. 

I * i^rom Irrigation and Drainage’^ by Prof, T. H, King, published by McMillan 
: liondonand I^Tew-Ycrk, 
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Every one is familiar witli the fact that too concentrated fertilizers 
may produce death to the plant, and it may be by this action. Apply- 
ing the principle to the alkalies in the soil, it must be recalled that 
these compounds are all relatively very soluble in water, so that if 
only large quantities of water containing even small amounts of the 
salts are evaporated in contact with the roots of growing crops, the 
solution surrounding the soil grains may become too strong for good 
plant feeding, and even death may result. . . . 

HOW A.LKALIBS ACCUMULATE IN THE SOIL. 

Everywhere in the soil where there are sufficient changes in the air 
and the moisture, the soil grains are being broken down and dissolved 
by both physical and chemical means, and unless the rains are suffi-* 
ciently heavy to carry the ever-forming dissolved salts away in the 
country drainage, they will be brought to the surface by capillarity 
and there concentrated until precipitated. The more insoluble of the 
plant-foods, and other salts which are not such, cannot charge the 
water sufficiently high to do serious harm, hence in common language 
nnd in the sense the term is here used, they do not become alkalies/^ 

But with the other salts the case is different. They are precipitated 
when the solution becomes strong enough, and form deposits on the 
surface or about the roots in the soil where water is being removed, 
but before this actually occurs one or both of the actions referred to 
above begins to take place. 

In arid regions, where the alkalies proper are most abundant, rains 
enough may fall to slowly carry forward their formation, but not 
enough to carry them out of the land. Prom the higher levels and 
steeper slopes they are readily moved by surface drainage and wind 
notion to the lower lands, where the amount may become so large as 
to form thick beds. During the wet seasons of such countries, these 
, salts may sink into the soil, but to rise again when dry weather re- 
stores the action of capillarity. 

In the humid regions, there is necessarily an even more rapid for^ 
mation of all the true alkalies of arid climates ; for fundamentally 
similar rock ingredients are subjected to identical weathering processes, 
but of a more intense nature, because the rainfall is greater. If, 
therefore, there occur conditions favourable to the accumulation of the 
soluble salts formed at and near the surface of the soil, these should 
be expected to show as alkalies. * . 

INTENSIVR EAKMINO MAY TEND TO THE ACCUMULATION OF ALXALTBS. 

It has already been pointed out that during the growing season 
after vegetation has come into full action, nearly all of the rains whicli 
fall in humid climates are retained near the surface until they are 
evaporated, either through the growing crop or from the soil, and since^ 
these waters tend to form salts when they are in contact with the soil 
grains, they must tend to increase the salt content near the surface. 
It is plain, too, that the heavier the crops produced and the greater 
the number of them in the season, the less is likely to be the loss of 
any water from the field by under-drainage ; hence the greater the 
tendency for soluble salts to accumulate. Then, if during the^wlhter 
season of a country the rainfall is deficient, so that little leaching can 
tike place, conditions become stiUmore favourable for the aooumtilatioa 
of alkalies. 
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Furtlier than this, ii irrigation is practised during the growing 
jseason ouly, and this water also is evaporated from the soil in addition 
to the natural rainfall, it is plain that the amount of soluble salts in 
the soil must inci ease, both on account of that which may have been 
in the water applied, and that which this additional water may have 
been instrumental in producing from the soil on the spot through the 
processes of weathering. 

Indeed, the more we study and reflect upon this problem, the more 
we are led to fear that in all arid climates, where irrigation is practised 
it will not he found sufficient to apply simply enough water to the soiL 
to meet the needs of the crop growing upon the ground at the time^ 
hut, on the contrary, there must be enough more water applied to take 
up and carry away into drainage channels and out of the country to 
the sea not only the soluble salts which the irrigation waters carry, but 
also those which it causes to be produced from the soil and subsoil. 
In other words, it appears that an excess of soluble salts in a thoroughly 
litigated field is not only a normal but an inevitable condition, unless 
sufficient leaching takes place ; and if this is true, the sparing use of 
water can only increase the number of years required to bring the salts 
up to the dai^ger point of concentration. . . . 

CONDITIONS WHICH MODIFY THE DISTRIBUTION OF ALKALIES 

IN SOIL. 

If the surface of the ground is kept naked and compact, so that the 
rate of evaporation may be strong, the alkalies will necessarily be 
brought to the surface and become concentrated there, hence in posi- 
tion to do the greatest harm to growing crops. 

If thorough tillage is practised early, so that but little water is 
evaporated except that which passes through the roots of the crop^ 
then the salts cannot become concentrated in a narrow zone, but, on 
the contrary, will be left all through the soil where the roots which 
are taking water are distributed. In those cases, therefore, where the 
general soil water is not too highly concentrated to permit normal 
growth, crops may prosper so long as the surface is kept shaded and 
thoroughly tilled. 

It must be observed, however, and kept in mind, that the roots of 
plants cannot withdraw moisture from a soil without at the same time 
tending to concentrate the salts in solution in the zone where the roots- 
do their feeding; hence, that if alkali waters are being used for irri- 
gation, and in the long run if the purest waters are being used under 
conditions of no drainage, sooner or later the soil of the root zone 
must become so highly charged with the alkali salts that reduced 
yields are inevitable. . . 

KINDS OF SOIL WHICH SOONEST DEVELOP ALKALI. 

Where alkali waters are used for purposes of irrigation, and where 
5weet waters are being used under conditions of little or no drainage^, 
the clayey soils are the ones which soonest begin to show the had 
effects of concentrated salts. This is so for many reasons. 

In the first place, the soils of clayey texture, are not as effective 
mulches as the sandy soils, hence, even where thorough tillage and 
shade are resorted to, there must necessarily be a larger rise of salt-^ 
bearing water to the surfao&io produce accumulation than is the case 
fdth the coarse sandy soils. 
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In the second place, when water is applied to a sandy soil, not 
nearly as much remains adhering to the surface of the soil grains and 
entangled between them, so that it quickly spreads downward farther 
below the surface than is the case with the clay. This being true, it 
takes less water to produce effective drainage, and the roots of the 
crop spreading farther in the sands, the salts cannot become concen- 
trated as they may in the clays. 

In the third place, since more water is held in contact with the soil - 
grains of the clays, and since the total surface for chemical action to 
take place upon is very much larger in the clayey soils than in the 
sands, it is plain that soluble salts, including alkalies, may form more 
rapidly in one case than in the other, and hence, that the open, sandy 
soils cannot become alkali lands except under conditions which are 
extremely favourable to their formation. . . 

nUAINAGE THE ULTIMATE REMEDY FOR ALKALI LANDS. 

If it is true that alkali salts are formed from the decomposition of 
the soil and subsoil through the action of water and air, it is only too 
plain that where conditions are persistently maintained which allow 
the formation of the salts without permitting them to be removed by 
any cause whatsoever, there must come a time, sooner or later, when 
the amounts produced and accumulated in the soil shall reach the 
degree of concentration which is intolerable to cultivated crops. 

Under the natural conditions of rainy countries, there is usually a 
sufficient amount of leaching to permit the white and black alkalies to 
be borne away in the country drainage with sufficient completeness to 
prevent their effects attracting general attention, and if the same pro- 
cesses obtained in irrigated countries it is plain that in these, too, the 
difficulties would not arise. 

The conclusion is irresistible, therefore, that some method must be 
devised by which, periodically at least, sufficient water is applied to 
irrigated fields to pick up and carry out of the country the soluble 
alkali salts which are fatal to cultivated crops. 

In the old-time irrigation of the Nile valley, the greater part of the 
land was under basin irrigation and thus thoroughly washed during 
some fifty days every year, Lands not so treated were the lighter 
sandy soils near the l^ile, protected by only slight hanks from inunda- 
tion, and these dykes usually gave way as often as every seven or* 
eight years, so that they, too, were occasionally thoroughly flooded. 
Under this system of washing and drainage the fields of the Nile were 
kept free from alkalies for thousands of years. But at the present 
time, when what are called more rational methods are being applied, 
but with no attention being paid to freeing the soil from the accumu- 
lation of alkalies, these salts have been concentrated to s^*^ serious an 
extent that already many acres have been abandoned. Th\ probabili- 
ties are that long, long ago the same more rational methods (?) now 
being practised had been tried and found inadequate or inapplicable, 
bn account of the accumulation of alkalies which they permitted, and 
the old irrigators learned to he content with a system which, although 
more wasteful in some ways, still kept the dreaded alkalies under con- 
trol. It is not improbable that if the full history of many abandoned 
ancient irrigation systems could be known, it would be found that npt 
being able to command water sufficient for drainage^ ; or not apprecia**. 
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ting its need, alkalies were allowed to accumulate until tke lands were 
no longer productiTe. It is a noteworthy fact that the excessiYO de- 
Telopment of alkalies in India, as well as in Egypt and California, are 
the results of irrigation practices modern in their origin and modes, 
and instituted by people lacking in the traditions of the ancient irriga- 
tors, who had worked these same lands for thousands of years before. 
The alkali lands of today, iu their intense form, are of modern origin, 
due to practices which are evidently inadmissible, and which, in all 
probability, were known to be so by the people whom our modern 
civilization has supplanted. 


EUCALYPTUS AND MALARIA. 


Evidence exists that fever has disappeard in houses in Jamaica 
which have been planted round with Eucalyptus trees. Whether this is 
to be accounted for by the fact that these trees absorb immense quan- 
tities of water from the soil, making it drier, or in some other way, is 
not quite certain, but the extract from Bulletin No. 25 of the TJ.8. 
Department of Agriculture (Entomology), Notes on the Mosquitoes 
of the TJ. States,” may be of interest in Jamaica. ‘‘ In addition to 
the use of eucalyptus oil on the skin to keep mosquitoes from 
biting, the growth of Eucalyptus trees is said by certain persons to 
drive mosquitoes away, and trees of the genus Eucalpytus have been 
especially recommended for planting in malarial regions. Mr. Alvah 
A Eaton, of California, wrote us in 1893 that in portions of California 
where the blue gum occurs no other remedy need he sought for, 
iPurther than that, he stated that no matter how plentiful the mos- 
^quitoes, a few twigs or leaves laid on the pillow at night would secure 
perfect immunity. The same year Mr. W. A. Sanders, of California, 
sent the following interesting account of the value of eucalyptus trees 
in answer to our published request in Insect Life. 

^ I have the largest and oldest grove of trees of Eucalyptus Globulus 
in this part of California, and have had fifteen years of opportunity to 
atudy these trees as insect repellants, an i deem it my duty to respond 
to your request on page 268 of Insect Life. 

^ Thirty-three years ago I spent a portion of one summer with a 
Dr. McConnell, who had just returned from 'some years of residence 
among the Eucalyptus forests of Australia. We were in the Sequoia 
(Sequoia sempervirens) forest of the coast region of our State. The 
mosquitoes were so bad that it was nearly impossible to work during 
days when there was no wind. The doctor assured me that our com- 
mon mosquito was never found in the Australian Eucalyplus forests, 
and swamps, but added, There^s a ‘^‘spotted mosquito” nearly as bad 
there in some places. He, not being".an entomologist, was unable to 
tell me whether the spotted mosquitjo” was a species of the genus 
Culex, or of some allied genus. 

^ The doctor being a reliable, close observer, T determined to test the 
antimosquito qualities of the Eucalyptus ; so when I began to improve 
my house here nineteen years ago, one of thefirst things I did was to get 
;a lot of Eucalyptus seed from Australia and 'iplant out a grove of the 
trees. The tallest of them are now over 140 fdet tall, and can be seem 
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ior 20 miles around. My house stands in the midst of these trees. 
My irrigating ditch, a dozen feet wide, of sluggish current, runs through 
the grove beside the house. There has never a single mosquito larva 
been seen in the ditch from where it enters the first shade of these 
trees to where it emerges from them 200 yards away, while above and 
below, mosquito larvae are plentiful — not immediately below, but some 
hundreds of yards away, where the water stands in pools and becomes 
stagnant among a growth of black walnuts and cottonwoods. My live 
stock pasture in this timber, going into the walnuts and back again 
under the Eucalyptus shade at pleasure. Frequently when the cows 
come up at night they bring a swarm of mosquitoes ; occasionally some 
.of them get into the house, but cause us so little annoyance that we 
scarcely notice them. Before this ditch reaches the Eucalypti it runs 
through a jungle of fence bamboo” (Arundo macrophylla), where the 
mosquitoes are so bad that we avoid working there except on the 
windiest days And, though the ditch has more current there, the 
■larvae of mosquitoes are plentiful in the water till it reaches the 
Eucalyptus trees, below which point none are found till it has become 
‘.stagnant away below them, 

^People who have camped along the willows of King’s River, only a 
few miles away, have come here with faces so blotched and swollen 
from mosquito bites as to be hardly recognizable, and have camped in 
the shade of Sander’s gum trees,” as my grove is popularly called, 
for weeks, and declare that they never even heard a mosquito sing 
during that time. 

"^To the non-botanical reader I may say tbat this species of Eucalyptus 
is very tender to frost. The coldest weather ever known here, 19° 
F., above zero, killed thousands of them. Dr. Nuttall points out that 
the planting of Eucalyptus trees is not a sovereign remedy, from the 
fact that malaria still prevails at Tre Pontane, outside of Rome, in 
spite of Eucalyptus plantings. The mere planting of trees, however, 
is undoubtedly of use in malarial districts, since it will modify the 
condition of drainage to the soil.’ 

In view of Mr. Sander’s stroug evidence it really appears that 
planting of Eucalyptus trees will be worth while in certain locations, 
Bot entirely (on account of the conflicting and not thoroughly satis- 
factory evidence) for mosquito protection, but incidentally for this use 
as well as other purposes.” 

Dr. Ben j afield, a medical man who has resided for the last twenty- 
Beven years in Tasmania, described the advantages of the Colony as a 
health resort lately at the Imperial Institute. 

He said (according to Nature) that he was struck on his arrival in 
Tasmania, with the almost complete absence of consumption and bron- 
chitis, and it was now three years since he has signed a certificate of death 
from the former disease. Last year the rural mortality of southern Tas- 
mania was only 8.8 per 1,000, In Hobart 2,261 hours of sunshine have 
been recorded in one year, as against 1,158 at Oxford in England^ The 
.olimate of the Oolony is one of the most even aud excellent in the 
Nworld. The. atmosphere is pure, clear and crisp, and the general pre- 
valence in the air, as indicated by the oharaoteristie odour, of the 
^essential oil of the Eucalyptus tree, existing in abundance in the Oolony 
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especially near Hobart, appears to exercise a direct antiseptic influence 
against deleterious organisms of all kinds. 


BREADNUT. 

The breadnut (Brosimum Alicastrum, Sw.) is a high tree, native of 
Jamaica and Central America. 

Fodder. — In the central parishes, where this tree grows in consi- 
derable abundance, the fruits, or ‘^nuts,^' are largely used as feeding 
for stock, as are also the leaves of the tree, and they form a very 
valuable fodder for horses and cattle. 

Wood. — The breadnut is an excellent timber tree ; it usually grows 
erect, with a trunk about two feet in diameter which gives good 
boards, and as these take a high polish they are much prized for 
flooring and ornamental work of all kinds. Plants of this useful tree^ 
are now available for distribution from Hope Gfardens. 

ANALYSIS^^ COOO-NUT. 

The New York Botanical Garden is doing a great deal of useful 
research work in the well-equipped laboratories. Messrs. J. E. Kirk- 
wood and W. J. Gies have been investigating the composition of the 
endosperm and milk of the coco-nut, and have lately presented the 
results of their quantitative analyses : 

The following figures represent the average general composition of 
the endosperm : *W ater, 46 per cent. ; solids, 64 per cent. Of the lat- 
ter 98.1 per cent, is organic and 1.9 per cent, inorganic ; 43.4 per 
cent, is fat and 21.9 percent. ^ crude fiber/ The fresh endos-' 
perm contains 0,76 per cent, of nitrogen, which is equivalent to about 
4.7 per cent, of ' albuminoid.” It is probable, however, that much of 
the nitrogen found exists in the form of ‘ extractives,’ General analy- 
sis of the milk gave the following average data: Water, 95,3 per 
cent-; solids, 4.7 percent. Of the latter 88.5 percent, is organic; 
11.5 per cent, inorganic. Three doz«n determinations of gross rela- 
tionships gave the following average weights and percentages : 

Weight of whole nut, 610 grams. 

Integument, 170 grams 27.9 per cent. 

Endosperm, 333 grams 54.5 per cent. 

Milk, 107 grams 17.6 per cent. 

The volume of the milk averaged 105 o. c. 

STATISTICS OF PRODUCTION OF COFFEE IN THE 

NEW WORLD. 

An interesting statistical report of cofiee for 1900 compiled hjr 
Arnold Schramm of New York gives the following : Total arrivals of 
Coffee at New York during 1900 were 343,274 bags of Maracaibo, 
41,404 La Guayra, 8,035 Coro, 64,746 Savanilla, 172,301 Mexican, 
204,739 Central American and 20,903 Jamaica, 

Following differences between average of 19 years and receipts for 
1900: Maracaibo, 31,017 bags more; La Guayra, 76,627 less; Coro, 
S40 less; Savanilla, 33,886 less; Mexican, 66,121 more; Oentrah 
America, 23,062 less, and Jamaica 8,191 less 
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Stocks ojx Dec. 31, of following years, follows : Maracaibo, 1900 | 
38,354 bags ; 1899, 7,323 ; 1898, 30,488 ; 1897, 37,800; 1896, 19,000 ; 
1806, 47,200. La Guayra, 1900, 4,039; 1899, 187 ; 1898, 4,866; 1897 
400; 1896,1,600; 1895, 3,700; 1894,1,001. Coro, 1901, 3,499; 
1899,450; 1898, nil; 1897, nil; 1896, 150; 1895.3,000; 1894,300bags. 
SaTanilla, 1900,12,384; 1899, 6,222; 1898, 21,885; 1897, 20,800; 
1896, 12,000; 1895, 21,000, and 1894 3,619 bags. Mexican, 1900^ 
2,648; 1899, 3,252; 1898, 6,749; 1897, 17,000; 1896, nil; 1895, 
4,000; 1894, nil. Central American, 1900, 3,802; 1899, 2,454; 
1698, 2,871 ; 1897 ; 5,600 ; 1896, 4,500 ; 1895, 7,000 ; 1894, 886 bags 
Jamaica, 1900, 2,370; 1699, 997; 1898, 2,386; 1897,700; 1896, 
1,700 ; 1895, 1,370, and 1894, 2,360 bags. {Gleaner), 

CHOICE VAKIETIES OF BANANA. 

Note by Mr. Watson of Kew Gardens in Gardeners^ Chronicle* 

On the subject of Bananas wortb cultivating, I might point out the 
numerous delicious* fruited varieties which are yet unknown to the 
ordinary consumer of Bananas, which are as superior to what he gets 
from his greengrocer or fruiterer as Cox’s Orange Pippin is to a Crab. 
A selection of the best of these first-rate varieties has been got together 
at Kew, and two years ago sixteen were sent to the new Agricultural 
Department in the West Indies to be distributed from Dominica. 
They bear such names as Pisan g Kelat,” ‘^Pisang Badji,” ^^Pisang 
Mas,” Ham Eela,” Champa,” Lady’s Finger,” &o. Some of these 
have fruited at Kew. 

Earn Kela” has cylindrical brown-red fruits 6 to 8 inches long, 
and 2 inches in diameter, and the flesh is a rich yellow colour, with a 
flavour of Pine-apple. If the banana of the shops is worth a penny,, 
then Earn Kela” is worth a shilling. 

ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Libbart. 

(Journals, Pamphlets, &c.) 

Europe. 

Sritish Isles, 

Annals of Botany, Dec, 1900. [Purchased ] 

Botanical Magazine, Jan. [Purchased.] 

British Trade Journal, Jan. [Editor.] 

Chemist and Druggist, Dec. 29, Jan, 6, 12, 19. [Editor.] 

Colonial Reports, Sept., Oct., JiTov., Dec. ] t 

Poreign Office Reports, Sept. Kov., Dec. f 
Garden, Deo. 29, Jan. ^ 12, 19. [Purchased.] 

Gardeners' Chronicle, Dec, 29. Jan, 6, 12, 19. [Purchased,] 

International Sugar Journal, Jan. [Editor.] 

Journal Board of Agri., England, Deo. [Sec. Board of Agri.] 

Journal of Botany, Jan. [Purchased,] 

Journal, Dept, of Agri, and Technical Instruction for Ireland, First Tear*. 

1 ^ 0 , 2 Hoy. 1900, [Purchased.] 

Journal Royal Colonial Institute, Jan. 

Microscopy, Illustrated Annual of, London, 1898, 1900. [Purchasad.] 
Nature, Dec. 27, Jan. 3, 10, 17. [Purchased.] 
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'Pharmaceutical Journal, Dec. 29, Jan. 6, 12, 19. [Editor.] 

Statistical Abstract for the Colonial and other Possessions of the United 
Kingdom, 1885*1899. [Col. Sec.] 

Strophanthus, a Contribution to the Pharmacognosy of Offloial Strophanthufli 
Seed. [Director of the Wellcome Chemical Besearoh Laboratories.] 
Sugar-cane Disease of the West Indies, Note on, by Sir W. T. Thiselton-' 
Dyer. [Author.] 

W. Indian and Com. Advertiser, Jan. [Editor.] 

France. 

Sucrerie indigene et coloniale, Dec, 26, Jan. 1, 8, 16, 22. [Editor.] 

Germany. 

Tropenpilanjzer, Jan. [Editor,] 

Switzerland. 

Memoirea de THerbier Boissier, No, 22. [Conservateur.] 

Bulletin de PHerbier Boissier, Vol. I. No. I. [Conservateur.] 

Asia. 

India 

Agricultural Ledger (Calcutta) No. 18. [Lt. Gov. Bengal.] 

Planting Opinion, Dec. 8, 16, 2*2. [Editor.] 

Deport on the Operations of the Dept, of Land Records and Agriculture^ 
Madras, 1899-1900. 

Ceylon 

Times of Ceylon, Dec., 13, 20, Jan. 3. [Editor.] 

Java. 

Proef stations East and West Java, Nos. 22 and 50. [Director.] 

AxjstbaliAc 

^memland. 

Annual Report of the Dept, of Agri,, 1899-1900. [Sec. of Agri.] 

Queensland Agri. Journal, Dec. [Sec. of Agri.] 

Jfew South Wales. 

Agricultural Gazette, Dec. [Dept, of Agri.] 

Yiotoria. [Dejjt. of Agri.'] 

Tuberculin Test, Pub. by order of Hon. J. W. Taverner, May, 1897. 

Manures and Manuring, including Rules for valuation of Manures, 

Modern Dairying, by Meas-’s. D. Wilson and R. Crowe, Dairy Experts, 
Report by Mr. D, Wilson, On Export of Frozan Produce from Victoria, 
1898-9. 

Report by Mr. D. Mo Alpine, On Fa^ry Rings & the Fairy- Ring Puff-Ball. 
Guides to Growers, — No. 31 (Wheat Experiments, — Season J806.) 

32 (Fungous Diseases of the Raspberry.) 33 (the Peanut.) 

34 (Canaigre.) 35 (Rust in Wheat Experiments 1891 to 1896-7.) 

36 (The San Jose Scale.) 37 (Wheat Experments — Season 1897-S. 

38 (Experiments with Fodder Plants.) 39 (Raisin Making.) 

40 (Fruit Flies.) 41 (Cider Making.) 42 (Horse Breeding.) 

43 (Fruit Pulping for Export.) 44 (Bunt, or Stinking Smut of Wheat 
and its treatment.) 

Western Australia. 

Journal of the Dept, of Agri., Nov., Deo. [Presented,] 

Apeioa. 

Cafe of Good Rope. 

Agricultural Journal, Nov. 22, [Dept, of Agri.] 

Matah ^ 

Agri. Journal and Mining Record of Natal, Dec. [Dept, of Agri,] 

Central Africa. 

Central African Times Nov, 10, 17, 24, Dec. 8. [Editor.] 

West Indies, 

Marhados. 

Agricultural Gazette, Deo, [Editor.] 
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West Indian Bulletin, Extra No* Report of Proc. at the W. I. Oonferenoejr 
1901. [Com. Imp. Dept, of Agri.] 

Jam aka. 

Journal, Jamaica Agri. Soc., Vol. IV, 1900., Jan. 1901. [Secretary.] 

Irinidad, 

Proc. of Agri Soc., Dec. 11, 1900. Society Paper No. 148 (Prussic Acid in 
Sweet Cassava.) [Secretary.] 

British North America. 

Toronto. 

Dniversity of Toronto Studies : No. 1. The Structure, Micro- Chemistry and 
Development of Nerve cells, with special reference to their Nuclein 
Compounds. No. 2. On the Cytology of Non-Nucleated Organisms. 
JSova Scotia. 

Proc. & Trans. Inst, of Science, Vol. X., Pt. 4. Session of 1898-99. [Secre* 
tary.] 

Ontario. 

November Crop Report, Bull. 75. 

Agri. Coll. Bulletins. Ill, 112, Dec. [Dept, of Agri.] 

United States or America. 

PuhlicatioM of the TJ. 8. Dept, of Agriculture*. 

Scientific Bureaus and Dwisions. [Directors.'] 

Division of Biological Survey. 14 (Laws regulating the Transportation and 
Sale of Game.) 

Division of Botany. (Oontr. from the U. S. National Herbarium, Vol. VII 
No. 1 Monograph of the North American Umbelliferae.) 

Division of Vegetable Physiology and Pathology. 24 (Spot Disease of the- 
Violet.) 25 (Some Diseases of N. B. Conifers : A Preliminary Report.,) 
(Peach leaf curl : its Nature and Treatment.) 

JSduperiment Stations. 

California. 118 (Distribution of Seeds and Plants.) 119 (Vino Pruning.) 
120 (Olive Knot.) 121 (Conservation of Soil Moisture and economy in 
the use of Irrigation Water.) 

Kansas. (Press Bulletins, — ^78 Johnson Grass.) (79 A Digestion Exp©ri-» 
ment with Buffalo-grass hay.) 

Maryland. (68 Fertilizer Experiments with Different Sources of Phosphoric' 
Acid.) 69 (Influence of Feed and Care on tne Individuality of Cows.) 

Michigan. 182, 183, 184, May, — June, (A popular discussion of Pure MilK 
Supply, Gassy Curd and Cheese, Tuberculosis and its Management. 

New York. 177 (Report of Analyses of Commercial Fertilizers for the Spring 
and Fall of 1900.) 178 (Inspection of Babcock Milk Test Bottles.) 

New Jersey. 147. (The Angoumois Grain Moth.) (Correction Bulletin 145*) 

Ohio, 120 (Bulletin and Ninteenth Annual Report for 1899-2900.) 

Oregon. 63 (On the Prevention of Smut on Oats.) 64 (Investigation of di- 
seases in Poultry.) 

Rhode Island. 74 (A Rotation of Crops. Potatoes, Eye, Clover.) 76 (A 
Four Year Rotation of Crops. Indian Coni, Potatoes, Rye, Clover.) 

Tennessee. 3 (Fertilizer Experiments, 1 Potatoes, 2. Corn. 3. Cow Peaa* 
4. Peanuts, and Eflects of Fertilizers on the Germination of Seeds.) 

American Journal of Pharmacy, Jan., Feb. [Editor.] 

Annual Report of the Director to the Board of Trustees, 1898-99, Vol. I., No. 

[Field Columbian Museum.] 

Annual Report of the Smithsonian Institution, 1897. 

Botanical Garden, New York, Jan. [Editor.] 

Botanical Gazette, Chicago, Jan. [Editor.] 

Bulletin from the Laboratories of Nat. Hist, of the State University of lowsi 

Vol. IV. No, 2. 

Fern Bulletin, Jan* [Editoj%] 

Inventory No, 8 Seeds and Plants imported for Distribution in Co-operation with 

the Agri. Exp. Stations. Numbers 3401-4350. 

Journ* Cincinnati Soc. of Nat. Hist,, Jan. 4, Vol. XIX, No. 6. (With Index to 

voL xvin.) 
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Missouri Botanical Ga-rden, Eleventh Beporfc 1900. [Secretary.] 

Plant Worlds Dec. [Editor.] 

The Forester, Jan. [Publishers.] 

Torrey Club Bulletin, Dec. [Editor.] 

Polynesia. 

Planters’ Monthly, Hawaii, Dec. [Editor] 

Libbary (Books), 

Jackson (Benjamin Daydon). A Glossary of Botanic terms with their 
Derivation & Accent, London, 1900. 8vo. [Purchased.] 

Percival (John) Agricultural Botany, Theoretical and Practical. London. 
1900. 8vo. [Purchased.] 

Boohs and PamphUts 

Fresented hy the Tnistees of the British Museimi through George Murray, Bsq.^ 
Keeper of the Botcmcal Department. 

Banks (Sir Joseph, & Dr. Daniel Solander) Illustrations of the Botany of 
Capt. Cook’s Voyage round the World in H. M. S. Endeavour in 1768- 
71. With Determinations by James Britten, F.L.S., Pars I , Australian 
Plants. London. 1900. Folio. 

Barth (A.M.) Oe corticU Peruvian! usu. Yitembergse 1758. 

Bradley (Bichard) The History of Succulent Plan s. With their Descrip- 
tions & Manner of Culture. Decades 1. & II. London. 1716. 8vo. 

Bridel (S.E.) Bryologia Uiiiversa. 2 Vols. Leipzig. 1826, 1827, 8vo, 

Brown (Robert, George Murray & othws) Directions for Collecting and 
Preserving Plants. London. 1900, 8vo. 

Davis ( Bradley Moore) Eugleuopsis: A Hew Alga like Organism. [Extract] 
x\nnals of Botany, Vol. VlII No. XXXtI. Dec,, 1894. Oxford. 

Davis (Bradley Moore) Notes on the life history of blue-green motile cell. 

[Extract] Botanical Gazette, Vol XtX. Chicago, 1891. 

Dewey (Lyster H.) Legislation against Weeds. Washington, 1896: [Bull. 

No. 17. O.S. Dept, of Agri., Division of Botany. 

Hiern (William Philip) Catalogue of African Plants collected by Dr, F, 
Welwitsch in 1853-61. Part lY. London, 1900, 8vo. 

Hooker (W. J. G. A. W. Amott) Contributions towards a Flora of South 
America and the Islands of the Pacific. [Extraotl Hooker’s Bot. Miscell, 
III. 1833. 8vo. 

Hooker (William Jackson) Exotic Flora. 3 Vols. in one. (Text onlv). 
Glasgow, 1825-1827. 8vo. 

Humboldt (F. A. von & Soapland) Plautae iEquinocbiales. Vols. I. & 11. 
Paris 1805-18. Folio. 

Jacquin (Nicolas Joseph) Observationum Botauicarum, 4 Parts. Vienna. 
1766-71. Small Folio. (Text only.) 

Jussieu^ (Adrien de) Considerations sur la famille des Euphorbiaedess 
(Memorie In 4 I’Academie des Sciences, le 14 juillet, 1823.) 4to. 
Lagerheim (Af. G.) Bidrag till Amerikas Desmidie-flora* [Extract,] KonqU 
Vetenskaps-Akademiens Forhandlingar. 1885. No, 7. Stockholm. 

Lewis (F. W.) Notes on New and Barer Species of Diatomaceoe of the U.S. 
Seaboard. Philadelphia, 1861, 

Lewis (F. W.) on Extreme and Exceptional variation of Diatoms in some 
White Mountains localities, <fec. Philadelphia, 1865. " 

Lister (Arthur) Guide to the British Mycetozoa exhibited in the Dep. of 
Botany, British Museum (Nat. His.) London, 1895 8vo. 

Montague (J. F. Cam.) Sylloge Generum Specierumque Plantarum Oryp- 
togamarum, Paris. 1850. 8vo. 

Bay (John) Historia Plantarum. 3 Vols. London, 1686-1704. Large 4to. 
Bmz Lopez (BQpolito Sd Antonio Baiz Gomez) Memoria sobre ia planta 
Llamada Purhampuny 6 China Peruviana. Madrid, 1821. 4ta. 

Smith F.) Legal Enactments for the Bestriction of Plant Diseases, 

Canada. Washington, 1890 . 
& ^thSogy -Cept, of Agri,, Division of Vegetable Physiology 
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Smith (Worthington G.) Guide to Sowerhy’s Models of British Fungi in the 
Dept, of Botany, British Museum (Nat. Hist.) London, 1898. 8vo. 

Thompson (Charles Henry) A Revision of the American Lemnacese occurring 
North of Mexico. (Printed in advance from the Ninth Annual Report 
of the Missouri Botanical 'harden.) Issued Nov,, 1, 1897. 

Webber (Herbert J.) Work of the TJ.S. D >pt. of Agri., on Plant Hybrid- 
isation. [Reprint] Journ. R. Hort. Society, London, 1900. 


The following are presented on behalf of the Committee for investigating the 
Flora and Fauna of the West Indies by Geo. Murray, Esq., Keeper of the Botani- 
cal Department, British Museum (Nat. Hist.) 

Zoology. 

Ashmead (W. H.) On the parasitic Hymenoptera of Grenada, comprising the 
Families C 3 rnipid{B,Ichneumonid®, Braconidse, & Proctotrypidae. [Extract.] 
Froc. Zool, 8oc. Lond., 1805. 

Champion (G. 0.) On the Heteromerous Coleoptera of St. Vincent, Grenada, and 
the Grenadines. [Extract] Trans, iiut, Soc. Lond., 1896. 

Champion (G. 0.) On the Serricorn Coleoptera of St. Vincent, Grenada, and the 
Grenadines, [Extract] Trans Ent. Soc. Land., 1897. 

Dollfus (M. A) On West Indian Terrestrial Isopod Crustaceans. [Extract] 
Froc. Zool. 8og. Lond , 1806. 

Forel (A.) On Formicides de FAntilles St. Vincent. [Extract] Trans. E it. Soc 
Lond., 1893. 

Forel (A.) Quelqiies Formicides de P Antilles de Grenada, W.l. [Extract] Trans, 
Ent. Soc. Lond., 1897. 

^ahan (Chas. J.) On the Lougicorn Coleoptera of the West India Islands, 
[Extract] Trans. But. Soc. Lond,, 1895. 

'Grouvelle (AO Clavicornes de Grenada et de St, Vincent (Antilles) [Extract] 
Notes from the Leyden Museum Vol. XX. 

Hampson (Sir George F.) Moths of the Lesser Antilles. [Extract] Trans. Ent, 
Soc. Lond., 1898. 

Jacoby (M ) On phytophagous Coleoptera from St. Vincent, Grenada, and the 
* Grenadines, Orioceridm-Galerucidae. [Extract] Trans. Ent. Soc. Lond,, 1897, 
.Kirby (W . F.) On Od mata (Dragonflies) received from the West Indies, [Extract] 
Ann. and Mag. Nat. Hist. Vol. XIV, 1894. 

Feckham (G, W. <& E. G.) On the Spiders of the family Attidae of the Island of 
St. Vincent. [Extract] Proc. Zool. Soc. Lond., 1893. 

Riley (C. V, W. H.’ Ashmead, <& L. 0. Howard) On parasitic Hymenoptera of St. 

Vincent. [Extract] Linn. Soc. Journ.-Zoology, Vul. XXV. 

' Simon (E.) On the Spiders of St. Vincent. Part I. [Extract] Proc. Zool. Soc. 
Lond., 1891. 

Simon (E.) On the Spiders from St. Vincent. Part 11, [Extract] Proc. ZooL 
Soe. Loud., 1894. 

Simon (E.) On Spiders from St. Vincent, Part III. [Extract] Proc. Zool Soo. 
Lond., 1897* 

/Smith (A. E.) On land and fresh- water shells of St. Vincent, Grenada, and other 
neighbouring Islands. [Extract] Proc. Malacological Soc, 1895. 

' Uhler (P, R ) On Hemiptera-Heteroptera from St. Vincent, W.l. [Extract] Proc, 
Zool. Soc, Lond., 1893. 

i CJhler (P. R.) On Hemiptera-Heteroptera of the Families Anthocoridae, and 
Oeratooombidae from St. Vincent. [Extract] Proc. Zool. Soc, Lond., 1894, 
Uhler (P. R.) On the Hemiptera Heteroptera of the Island of Grenada, W.I, 
[Extract] Proc. Zool, Soc. Lond. 1894. 

Dhler (P, R.) On Hemiptera-Homoptera of St Vincent, WJ, [Extract] Fro« 
Zool. Soc. Lond., 1895. 

Waterhouse (0. C.) On some Buprestidae from the West Indies and other iocaXi*^ 
ties. [Extract] Ann. Mag. of Hat, Hist. XVIIl, July, 1896. 

Wattenwyl (C. B. v. ^ J, Redtenbacher) On the Orthoptera of the Island of St, 
J Vincent, W J, [Extract] Proc, Zool, Soo. Lond., 1892, 
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/ Watten-wyl (0. Brunner v.) On the Orthoptera of Grenada, W.L [ExtraciJ 
Proc. Zool. Soo. Lond., 1893. 

j^Williston (S. W.) On the Diptera of St. Vincent, W.I. (Dolichopodidse and 
r Fhoridse, By Prof. J. E . Aldrich) [Extract] Trans. Ent. Soc. Lend., 1896, 

Botany. 

y Oepp (A.) Additional Notes on Eliiotfs Hepaticse. [Extract] Journ. of Botany^, 
^ 1896. 

Masses (George) Some West Indian Fungi. [Extract] Journ. of Botany, Vol. 
XXX, 1892, 

j Spruce (Richard) Hepaticae Elliottiane,insulis Antillanis Sti. Vincent et Dominica* 
/ [Extract] Linn. Soc. Journ. -Botany, Vol. XXX. 

^ Wainio (E. A.) Lichenes Antiilarum [Extract repaged] Journ, Botany, 1896, 

SEEDS. 

From Reasoner Bros., Oneco, Florida. 

Columbian Pecan. 

Stuart Pecan. 

Erom Botanical Gardens, Hong Kong — 

Finns sinensis. 

From Botanic Gardens, British Guiana — 

Castilloa elastica. 


HERBARIUM. 

From Dr, Grabham, Kingston — 

28 Sps, of Malvaceae, 


[Issued 5th March, 1901.] 
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THE CONSERVATION OF SOIL MOISTURE AND 
ECONOMY IN THE USE OP IRRIGATION 
WATER.^ 


Hy E. W, Hilgard akd R. H. Loughridge. 

Amoitfit of crater required hy crops . — It is not very p:enertilly under- 
stood how Itii'ge an aniouni of water is requir d for the produet’ioii even 
of lair crops ; for the maximum of possible product is ' arely obtained 
on the large scale, because it is not often that all conditions ar'e at 
their b st at any one time and locality But from numerous observa- 
tions, made both in Europe and in the E * stern Ilnited States, it haa 
been found that from 300 to over 500 tons of water are on the average 
required to produce one ton of dry vegetable matter. . . 

These data should enable us to estimate the adequacy of the mois- 
ture contained in the soil at the b eginning of the dry season to mature 
the crop, provided wo make due allowance for any growth already made 
at the time, and provided also that the estimates as to the water 
requirements derived from the experience of the countries of summer 
rains (the humid regions) hold good for the and region also. The 
suiqmsingly successful growth and bearing especially of deciduous 
trees, without irrigation, despite a drought oi five or six mouthi in the 

Franciscan climate, has led to an impression that a less amount o£ 
water may suffice under arid conditions For in the East, as many 
meks of drought and intense heat would frequently suffice to destroy 
the crop. 

probable causes of this endurance of droughty — Doubtless the main 
cause of this remarkable endurance is to be found in the mmh deeper 

* Bulletin 121, Agncnltural Experiment Station, University of California. 

t This name has been felicitously applied by Powell to the climate of midto 
sand Southern California, which is characterized by the concentration of raine* 
within a winter which is mild enough to constitute a growing season, While thet 
anmmor is practically rainless. 
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rooting of all nlants in arid climates ; whereby not only a much larger 
bulk of moist soil is at their command, but the roots are withdrawn 
from the injurious effects of the hot, dry surface and air. 

This deeper range of the roots is not the result of foresight on the 
part of the plant. It could not occur on Eastern soils, because of the 
intervention, in the great majority of cases, of difficultly penetrable sub- 
soils ; from which, moreover, plants could draw but little nourishment 
on account of their ‘‘ rawness.” In the arid region, as a rule, sub- 
soils in the Easteim sense do not exist ; the soil mass is practically the 
same for several feet, and in the prevalent soils is very readily pene- 
trable to great depths. This, summarily speaking, is due to the slight 
formation of clay, and the rarity of heavy rains, in the arid region. 
And this easy penetrability of the soil implies, moreover, that being 
well aerated, the depths of the soil are not raw,” as in the East ; and 
therefore that the ^‘sub-soil,” such as it is, may fearlessly he turned 
up as deeply as the farmer is willing to go with the plough, without 
danger of injuring the next season’s crop, in all lands that are well 
drained ; as, by reason of their depth and perviousness, is the case with 
most California soils. 

We know the deep penetration of a peach root developing in a nor- 
mally deep, well aerated ‘‘bench” soil, in a manner quite impossible to 
tbe same roo" when growing in land underlaid, as are mos^- Eastern 
States ones, by a subsoil which either is too dense or too wet to be 
penetrated and utilized by the tree. 

A root system of a typical Eastern tree root will st md in absolute 
need of frequent rains or irrigation to sustain its vitaii y, but a Cali- 
fornia tree may brave prolonged drought with impunity, being inde- 
pendent of surface conditions, and able to perform all its functions out 
of reach of stress from lack of moisture.'^ It is equally clear that it 
is to the farmers interest to favour, to the utmost, this deep pene- 
tration of the roots, both in the preparation and tillage of the ground, 
and in the use of irrigation water. For if the latter is used too fre- 
quently or too abundantly, the salutary habit of |deep rooting will bo 
abandoned by the plant, and it will, as in the East, be dependent upon 
frequent rain or irrigation ; and also, owing to the small hulk of soil 
upon which it can draw for its nourishment, upon frequent and abun- 
dant fertilization. 

Eastern immigrants as well as a large proportion of California 
farmers do not realize the privilege they possess of having a triple and 
quadruple acreage of arable soil under their feet, over and above the 
area for which their deeds call; and they tenaciously continue to 
adhere to precautions and practices which, however salutary and 
necessary in the region of summer rains, do not apply to this climate. ’ 
The shallow ploughing so persistently practised results in the formation 
of a “ ploughsole” that plays the part of the Eastern subsoil in prevent- 
ing root penetration ; limiting their range for moisture and plant food, 
and thus naturally causing crops to succumb to a slight stress of season 
which ought to have passed without injury, had the natural conditions 
been taken into proper consideration. 

, * The moisture determination under this tree gave/’to the depth of eight feet, 
^ amount of water of 1,058 tons per acre. 
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Rook follow mnsture, -^Yevy striking examples of deep rooting as 
the resalt of vertical moLsture p3a3tratLOA can bi ob^srsTed ia som3 of 
our native trees, which, while naturally at home oa moist grouad, are 
nevertheless sometimes fouad formiag luxuriant clu nps on the slopes 
and even suoamits of our coast rang as anl foothills. If we esanine 
the ground where this occurs in the case of Galifornia laurel, wa will 
generally find that the soil in which they grow is underhid by slate or 
shale standing on edge, into the crevices of which the roots penetrate, 
wedging them open; while themselves flattening out, and thus pene- 
trating to moisture at considerable depths. Tho same may be observed 
in the case ef the erect bedrock” or foothill slates of the Sierri, oa 
which native as well as fruit trees floarish in very shallow soils, some- 
times reaching porminent moisture at the depth of ten or more feet 
below the surface. It can readily he observed during rains that there 
is CO nparatively little ru i-o££ from the surface of these lands underlaid 
by vertical shales. 

On thesams principle, the grape vines which bear some of the 
<jhoioest raisins of Mdaga on the arid coastward slopes, are mxde to 
supply themselves with moisture, without irrigatio x, by opening arouni 
them large, funael-shaped pits, which remain open ia winter so as to 
catch the rain, causing it to penetrate downward along the tap-root of 
the vine, in clay shale quite similar to that of the OaliE^rma Ooast 
Banges, and like this latter, almost vertically on edge. Yet oa these 
same slopes scarcely any natural vegetation now finds a foothold. 

Similarly the ‘^ryot-j” of parts of India water their crops by applying 
to each plant immediately around the stem such scanty measure of the 
precious fluid as they have taken from wells, often of conflderable 
depth, which form their only source of water-supply. Perhaps ia 
imitation of these, an industrious farmer has practiced a similar system 
on the high benches of Ker.i River, and has successfully grown 
excellent fruit for years, ou laud tiiat originally would grow nothing 
but cactus. Sub-irrigitiou from pipes hxs been applied in a similar 
manner. 

The principle flowing from the above is simply that the most 
economical mode of using irrigatio a water is to pat it where it will do 
the most good,” close to the stem of the plant or trunk of the tree, and 
let it soak downward so as to form a moist path for the roots to follow 
to the greatest possible depth. It is this deep penetraiioii to natural 
mohturef as a matter of fact, which enables the small quantities aup- 
pliel to produce such marked effects. 

Basin irrigation , — It will be noticed that this principle is practically 
the same as that of the basin irrigation of orchards, which was 
originally largely practised in California, but has now been mostly 
abandoned for furrow irrigation. The latter has been almcst uuiver- 
sally adopted, partly because it requires a great deal less hand-labour, 
partly under the impression that the whole of the sail of the orchard 
^ thus most thoroughly utilissxd; partly also because of the injurims 
offeet upon trees produced at times by basin irrigition. 

The explanation of such injurious effects is, essentially, , that cold 
irrigation water depresses too much the temperature ox the earth 
immediately around the roots, and thus hinders active vogetation to 
sp, injurious extent, sometimes so as to bring about the dropping of 
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the fruit. This, of course, is a very serious objection, to obviate' 
which it might be necessary to reservoir the water so as to allow it to 
warm before being applied to the trees. In furrow irrigation the 
amount of soil soaked with the water is so great that the latter is soon 
eflectually warmed up, besides not coming in contact too intimately 
with the main roots of the tree ; along which the water soaks very 
readily when applied to the trunk, thus affecting their temperature much 
more directly. It is for the fruit-grower to determine which considera- 
tion should prevail in a given case. If the water-supply be scant and 
warm, the most effectual use that can be made of it is to apply it im- 
mediately around the trunk of the tree, in a circular trench dug for the 
purpose. When, on the contrary, irrigation water is abundant and 
its temperature low, it will be preferable to practice furrow irrigation, 
or possibly even flooding. A s to the more complete use of the soil 
under the latter two methods, it must be remembered that while this 
is the case in a hofhonial direction, yet unless irrigation is practiced 
rather sparingly under the furrow system, it may easily happen that 
the gain made horizontally is more than off-set by a corresponding 
loss in the t^ertical penetration of the root-system. This is amply 
apparent in some of the irrigated orange groves of Southern California, 
where the fine roots of the trees All the surface soil as do the roots of 
maize in a corn field of the Mississippi States; so that the plough can 
hardly be run without turning them up and under. In these same 
orchards it will be observed, in digging down, that at a depth of a few 
feet the soil is too water-soaked to permit of the proper exercise of the 
root functions, ard that the roots existing there are either inactive or 
diseased. That in such cases abum ant irrigation and abundant fertili- 
zation alone can maintain an orchard in bearmg condition, is a matter 
of course ; and there can be no question that a great deal of the con- 
stant cry for the fertilization ot orchards in the irrigated sections is 
due quite as much to the shallowness of rooting induced by over-irriga- 
tion, as to any really necessary exhaustion of the land. When the 
roots are induced to come to and remain at. the surface, within a sur- 
feoe layer of eighteen to twenty inches, it naturally becomes neces- 
jsary to feed these roots abundantly, both with moisture and with plant 
iood. This has as naturally led to an over-estimate of the require- 
ments of the trees in both respects. Had deep rooting been encouraged 
first, instead of over-stimulating the growth by surface fertiliza- 
tion and frequent irrigation, some delay in bearing would have been 
smply compensated for by less of current outlay for fertilizers, and 
less liability to injury from frequently unavoidable delay, or from 
inadequacy, of irrigation, 

' OF Soix Moistxjke, — Alongside of economy in the 
ol irrigation water, the conservation of the moisture imparted to 
the soil either by rains or irrigation is most important ; critically so 
where irrigation is unavailable. 

of winUr raim and %ointer irrigation ^ — However strong 
is the popular demand for storage of the winter rainfall and flood 
waters, too many do not appreciate the importance of the storage they 
dan command without the use of reservoirs, within their own soil 
mass. While there is a well-grounded objection to subjecting plough 
jbnd to the leachii^g action of the abundant rains in the humid region,. 
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■mo such objection holds in the case of lands lying within the limits of 
no to 25 inches of annual rainfall. Here the absorption of the winteif 
rains should be favoured to the utmost, for therun-ofl is mostly a dead 
loss. Fall ploughing wherever the land is not naturally adeq^uately 
absorbent, and is not thereby rendered liable to washing away, is a 
very effectual mode of utilizing the wi uterus moisture to the utmost^ 
so as to bring about the junction of the season’s moisture with that of 
the previous season, which is generally considered as being a condition 
precedent for crop production in dry years The same of course holds 
true of winter irrigation ; the frequent omission of which in presence 
of a plentiful water supply at that season is a prolific cause of avoidable 
oi’op failures. Moistening the ground to a considerable depth by 
winter irrigation is a very effective mode of promoting deep rooting, 
and will thus stand in lieu of later irrigations, wliich, being more 
scant, tend to keep the roots near the surface. 

Kiiotoledge of the subsoil. — It cannot be too strongly insisted upon 
^that in our arid climate farmers should make themselves most 
thoroughly acquainted with their subsoil down the depth of at least 
four, but preferably six or eight feet. This knowledge, imp or tantenougBT’ 
in the East, is doubly so here, since all root functions are and must ba 
carried on at much great u* depths. It is hardly excusable that a 
business man calling himself a farmer should omit the most elementary 
precaution of examining his subsoil befo ’e planting orchard or vine- 
yard, and should at the end of five years find his trees a dead loss in 
consequence of an unsuitable subsoil. Similarly, no irrigator should 
be ignorant of the time or amount of water it takes to wet his soil to 
a certain depth. We have lately seen a whole commanity suffering 
from the visible decline of the thrift of its fruit trees, which occurred 
despite what was considered abundant irrigation; i.e. allowing the 
water to run for a given length of time, deemed to be sufficient. Yet 
on being called in to investigate the causes of the trouble, the station 
staff found that the irrigation water had failed to penetrate during the 
allotted time to any beneficial extent, so that the trees were, in the 
.main, suffering from lack of moisture— a fact that could hive been 
verified by any one of the owners coneerned, by simply boring or 
digging a hole or two. But no on^ had thought of doing ho, and alF 
kinds of mysterious causes were conjectured to be at work in the 
fiiufleriag orchards. A definite knowledge of tho rapidity with which 
irrigation watei' penetrates dow iward and side vays in his soil should 
form a part of the mental equipment of every irrigator, particularly in 
arranging his head ditches. For in sandy lands it may eisily happen 
that when these are too far apart, the water near the head ditch is 
already wasting into the country drainage at the depth of ten or twelve 
feet, before any has reached the end of the furrows, or has wetted the 
lower half adequately Many such oases come under our observation^ 
and such ignorance of the conditions governing one of the most impor** 
tant factors of success is hardly excusable in any one. Nor isJ&O 
.quality of the water used indifferent in this connection; 
containing alkali will fail to penetrate the soil as quicklya##!^’' 
•ordinary stream waters. ' ^ ' 

Premnting emporatioi%. — But supposing the mqistuJ^ reach- 

od the depths of the soil, whether from rains or from irrigation, it ii 
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essential It at proper means te employed for retaining it in the land^ 
and especially to proTcnt evaporation. That this is best accomplished 
by a mnlch on the snrff ce, and that the best mnlch for the purpose, 
vhich need not be hanled on or off and is always ready, is a surface 
layer of Iccse, -well-tilled soil, is now pretty well understood by alb 
But the estent to ^ h^'ch the presence or absence of such a non-evaporat- 
ing layer influences plant growth and fruit production in a critical 
time, is not so fully appreciated. We have seen trees and fruit grown 
this season cn adjacent fields, with only a lene between, the soil and 
all natnral ccndifons being absolutely identical; the only difference 
being the presence and absence of cultivation. In the present case the 
culnvaticn was emitted on principle by one owner, who considered 
cultivation superfluous on the loose, generous soil of Alameda creek; 
while his neighbour, across the way, held the opposite belief, and had 
this season cultivated to an extra depth to conserve moisture. The 
determination of the moisture held by the soil in July to the depth of 
six feet gave the following results : — 


Pepth in Soil, 

Cultivated. 

Uncultivated. 

Per Cent. 

Tons per 
Acre. 

Per Cent. 

Tons per 
Acre. 

Pirst Boot 

»• 

6,4 

■nji 

4.3 

86 

Second Foot 


5.8 


4.4 

88 

Third Foot 


6 4 


3.9 

78 

Fourth Foot 


6.5 


5.1 

102 

Fifth Foot 


6.7 


3.4 

68 

Sixth Foot 

... 

6.0 

■H 

4.5 

90 

Total for six feet 


6,3 

756 

4.2 

512 


The difference of 244 tons per acre of ground showm by the analyses m 
quite sufficient, according to the data given at the beginning of this 
buDetin, to account for tbe obserted difference in the cultural result* 
The cause of this difference was that in the tmcif It waUd field there was 
a ccmpacted surface layer several inches in thickness, which forcibly 
abstracted the moisture from the substrata and evaporated it from its 
surface; -v’hile the loose surface soil on. the eu/ttrated ground wa» 
unable to take any moisture from the denser subsoil. This is well 
illustrated by the familiar fact that while a dry brick will suck a wet 
sponge dry, a dry sponge (corresponding to the loose surface soil) is 
unable to take any water from a wet brick. Besides, the tilled surface 
soil forms a non-conducting layer protecting the subsoil from the mn^& 
heat and the dryness of the air. 

In the P ast, where this principle is well understood, it is considered 
that a surface layer three inches in thickness is sufficient to afford 
eff^ective protection. But what is adequate in the region of summer 
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rains is quite insufficient in California and in the arid region generally. 
It takes fully twice the thickness mentioned, and preferably more, to 
afford protection against the drought and heat lasting five or six 
months at a stretch. Here again we find an important point in which 
our practice must differ from that of the East and of the Old World. 

The beneficial effects d summer fallow in California are assuredly 
due quite as much to the conservation of moisture brought about by 
the tilled surface layer, as by the weathering of the soil to which the 
efficacy of the fallow is commonly ascribed. Witness the fact that 
weeds come up freely on summer-fallow as late as August, when 
unplouged land is as bare as a barn floor. 

Similarly on our mostly new and unexhausted lands, the bad effects 
of weed growth are doubtless due fully as much to the waste of moisture 
going on through their leaves as to the competition with the crop in 
plant food. Hence all good orchardists are very careful about keeping 
their ground clean in summer ; but it must not he forgotten that by 
doiug so they quickly deplete their lands of vegetable matter, which 
requires systematic replacement if production is to continue normally. 
Yet of the two evils, the loss of moisture is more to be dreaded, and 
very generally in practice the more difficult to remedy. 


THE JUNIPER CEDAR OF JAMAICA** 

Until comparatively recently some doubts have existed concerning 
the species of Juniperus found in the island of Jamaica and in the 
Bermudas respectively ; and there has been a corresponding difference 
of opinion as to the nomenclature to he adopted. The difficub ies of 
the case were primarily due to the absence from our herbaria, until 
quite lately, of any modern specimens of the tree native to Jamaica. 
Another source of confusion has arisen from the polymorphism so 
constantly presented by certain species of juniper, etc., thus there 
are the linear primordial leaves, which aie free at the has'*, and 
spreading and there are the adult leaves, c’osely appressed, ovate, 
acute, convex, and often glandular at the back. Between these two 
forms are others, intermeclinte in form, according to the age of the 
shoot and its rate of growth. A particular tree or more frequently 
a particular branch, may, as is well known, produce only primordial, 
spreading leaves, or only imbricate scalc-libe leaves ; or, again, both 
forms may oo-exist on the same branch with or without intermediate 
forms 

The receipt of excellent specimens of the Bermuda juniper through 
the kindness of Mr. Haycock, as well as of equally satisfactory speci- 
mens of the Jamaica species with which I have been favotired by Mr. 
Fawcett, induces me to offer a few remarks on the history and position 
of the two trees. 

In the first place, it is obvious from the comparison of the specimens 
from the two islands that the Bermuda tree, generally called | 

rus bermudiana, is quite distinct, alike from the specie® gro#itrg^on 

" * Extract from Article on Tke Betmuda and U$ AMim hj Dr. 

T. Masters, in Journal of Botany, Jan., 1899. 
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iihe mountains of Jamaica and from that (now universally known as 
J virginiana) which occurs from Ifew Brunswick to Florida on the 
eastern side of the United States, whilst the same or representative 
forms occur in the Rocky Mountains of Colorado, in British Colombia, 
and southward in Texas and New Mexico, 

Extending over so vast an area, exposed to widely different environ- 
inent, it is no matter for surprise that the species presents much varia- 
tion, Many of these variations are in cultivation in this country, and 
are among the most elegant of hardy conifers. 

The history of the Bermuda tree has been sketched by Mr. Hemsley 
in the Gardener’s Chronicle for May 26, 1883, p. 656, and in the 
Report of the Botany of the Challenger Expedition. 

The name bermudiana has been adopted by Mr. Hemsley, but whether 
the tree is really the original J. bermudiana of Linnaeus is open to 
question, as will be shown hereafter. 

Of the Jamaica plant, at the time Mr. Hemsley originally wrote, 
lihere were no specimens at Kew, though specimens existed in the 
Sloane Collection in the British Museum. 

This West Indian species was referred by Grisebach (Flora of the 
British West India Islands (1864, p. 603) to J, barbadensis of Linnaeus. 
Leaving for the moment the question of nomenclature, it may be 
repeated that an examination of Mr. Fawcett’s specimens leaves no 
doubt that the Jamaica tree is specifically distinct from that of Ber- 
muda. Moreover, as suggested by Mr. Hemsley and others, it is, in 
spite of some variation in habit, specifically identical with the vir- 
giniana of the main land. 

There seem, therefore, to be only, two species. One is Bermudan, 
^nd known as a cultivated plant in tlxe Azores, Antigua (De Ponthieu !) 
aud Saint Helena. Possibly the same species may occur in Jamaica 
^nd other West Indian Islands, but there is at present no adequate 
.evidence on this point. 

The other species, J. virginiana L., is as has been said, distributed 
46ver a vast area in the United Sfates, and has long been known as an 
inhabitant of the Blue Mountains of Jamaica. It occurs also, as seems 
most likely, in Cuba (Wright, 3187!), in the Bahamas (Eggers, 4858), 
.and in Antigua. 

^ Prof. Sargent in litt. inclines to the view that the Florida form of 
virginiana is identical with the Jamaica species, and sufficiently dis- 
iinct to constitute a separate species. 


BANANA CONFEBINOE. 


A banana conference was held at the Jamaica Institute on the 19th. 
^December, last, His Excellency the Governor in the chair. Amongst 
ihose present ware His Grace the Archbishop, Hons. .H* E. Cox, L* 
J. Bertram, W. Fawcett, & Messrs. T. H. Sharp, H. H. Cousins, A^ 
€lodd, A. Roxburg^h, A. F. Clark, Watson, R. J. Hay, 0. J. Hay, 
Tc^riey, H. G. Rona^dson, E. Hotchkin, D. Campbell, H. G. Burnett* 
J, Barclay, E. A. T^V^alcott, 0. Plummer, F. G. Bather, J. Allen, J. 
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Powell, H. A. Ounha, J- Fisher, 0. Feurtado, T. Kemp, Dr. Daerden & 
Capt. Baker. 

' Unfortunately the rains had blocked the railway and prevented the 
planters from the north-side attending. 

His Excellency stated that one of the primary objects of the meet- 
ing was to introduce Mr. Cousins, the Chemist, to the agriculturists of 
the Colony. He thought that they were very fortunate in obtaining 
the services of Mr. Cousins, whose exceptional ability had been testified 
to on all hands in the most flattering manner. Dr Morris had written 
to him expressing his warm admiration of Mr. Cousin’s attainments 
and his conviction that he would take a high place amon technical 
officers of the West Indies and be of great service to Jamaica. 

His Excellency then asked the Director of Public Gardens to open 
the discussion. 

Mr. Fawcett said that the mam point with Banana plmters was to 
find out how to increase the bunch by a hand ” 

Flomrs . — He showed drawings of fllowering shoots of the common Ba- 
nana, one, of the shoot taken out when it was halfway from the ground 
to the top, the other when it was just at the top In both it was clear 
that the number of hands was already determined. In the lowest hand 
the fruit portion of the flower is about two-thirds of the whole length 
of the flower. This relative proportion is the same in all of the 7 or 
8 oi the lowest whorls of flowers, and so the bunch will be of 7 or 8 
hands Then one or more occur with the fruit portion about one-half 
the length of the whole flower, followed by all the others ia which the 
fruit portion is only one-third of the whole length. 

" This shows that no cultivation and no manure at this stage will 
affect the number of hands in the bunch, — the problem must be at- 
tacked at an earlier period. 

In connection with the flowers comes the qiiestim of the possibility 
of improving the fruit by cross-fertilising and raising seedlmgs. 

The difficulty is that the cultivated tanana very rarely forms any 
seed. If vve can discover the conditions that favour the formation of 
seed, it would then be possible to work by cross-fertilisation. 

All the flowers which eventually form hands are female only, thd 
anthers, or male elements being abortive; the flower or flowers which 
directly succeed these are both male and female, and all that folbw are 
functionally only male. 

Therefore fertilisation with pollen from an 3ther plant is alone possi- 
ble, and that just at the time the flower shoot appeirs. 

Learns, —The most striking features about the Bauana plant is it^ 
rapid growth, its early maturity, and the enormous amount of fool pro^ 

duced in a small area. ■ it* 

This is accounted for when we fiud that almost the whole plant i» 
composed of leaf-structure. The apparent stem is really made up of 
-parts of the leaves. 

The leaves receive substance from the air, aud what is taken up 
;the soil by the roots must also pass in*o the leaves to be formed into 
(material for the growth of the ^nt. When sufficient of this complex 
material is stored up ia the root-stock, the flowering shoot is gradually 
formed, and at length bursts forth with the young bananas. 
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The leaf is not adapted to a windy situation like the finely-divided’ 
leaf of the cocoanut palm. The plant has been developed in sheltered 
valleys and ravines where no wind occurs to tear the leaf into shreds 
and prevent in doing its work of assimilating food. 

Strong wind prevents the formation of large bunches and large fruit, 
and may wreck the plantation when the bunches are nearly ready for 
cutting. 

The apparent stem consists in reality of the bases of the 
leaves. The true stem or root-stock is underground It is a storehouse 
of food-material which goes to form new leaves, suckers, and the fruit* 
When the flowering shoots are about ready to appear, the leaves be- 
come much reduced in size, showing that the flowering shoots are ab- 
sorbing a larger proportion than before of food-material, but probably 
at this late stage the removal would only affect the size of the indi- 
vidual fruits. 

-The roots are thick and fleshy, keeping pace in length with 
the height of the plant, sending out small roots with root hairs all 
along its length. They have not much power of accommodation when 
meeting rocks, stones, &e., apparently dying back for some little way 
at the interruption and then branching again. 

Evidently the natural soil is a loam with plenty of humus to retain 
moisture. If the soil in which bananas are planted is sandy, plenty 
of pen manure or green dressing should be ploughed in; if the soil is 
clayey, plenty of lime should be applied, as well as green dressing, and 
of course drains are essential. 

The roots may be pruned with the plough at their tips as they keep 
pace with the height, so developing the branching system. This de- 
velopment of the branching of the roots is of great importance in 
giving the plant extended means ( f obtaining food. 

Ploughing deep will encourage roots to go down, and so help in 
anchoring the plant. 

Yanettes . — .Although the common Jamaica banana is the best that 
we know at present for general export, there are many varieties culti- 
vated in the East Indies, which are described as being of superior 
merit, and would command high prices in England and the States as 
a special luxury. Some of these sent from Eew and Dominica are 
now growing at Hope Gardens. 

It may be found possible to cross-fertilise some species, and so pro- 
duce other varieties than are known at present, 

H, Sharp made the following remarks : — 
a There are no hard and fast rules laid down for the cultivation of the 
Hanapa, but every planter should go about the matter by bringing hie 
mteuigence to bear on it, and to observe the conditions that exist on 
ms proj^rty. I will give you an instance : You must prune often in 
S*: Gatheiine, but in Clarendon if you prune close you get bad results; 
this within a distance of 20 miles, as the birds fly. At the same 
tinm thgi’e are certain things which you cannot get over, and we should 
study the^ and try to improve : I speak of such things ai ploughing* 
Although th^ advantages of ploughing are great, still the indiscriminate 
Why of ploughing, constantly disturbing the system of the plant 
Iperhaps Just ag it is bearing) is wrong. If you were to plough every 
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other row, and then let six weeks pass before you ploughed the other 
TOWS, it would allow the trees to recoTer from the first shook and to 
put out the new roots. 

We should meet often, and compare notes ; conferences of this hind 
are of great value. 

Pruning . — I advocate not allowing any suckers to grow against th© 
mother-plant, before the mother-plant hes decided the number of hands 
it will give to its bunch ; and this is known when the bulb base 
begins to enlarge, just at the part where the leaves start. The plant 
is then full grown, and it has been allowed to store all its energy for 
the making of the bunch, and as soon as it starts the sucker may delay 
the bearing, but it cannot lessen the number of hands. If you allow 
the sucker to grow before the bunch is formed, it will starve the bunch, 
by taking away the nutriment that is to make the bunch and feed 
itself. Open aspects are best, so as to allow free scope for the wind. 
Shelter belts do not save bananas. They make the wind whirl, and 
this gets into the fields, tangles up the broad leaves, and knocks the 
whole thing down. 

Irrigation , — The taking the water around is the trouble ; .unless 
you have a large flow it will not move quickly enough to cover the 
land before it sinks, so you have to keep on a much larger quantity 
than you otherwise would. 

I advocated applying water at the top of the trees by spraying. 
After the bunch gets to the top of the tree, if the weather is very 
dry, it will remain for weeks before it comes out, but by applying a 
little water at the top, it acts like a lubricant, and the hunch is pro- 
duced very quickly. The rapid expansion 6f the head of the tree with- 
in a few days after about two quarts of water have been applied is appar- 
ent. We should spray the trees with water, which is a simple process. 
When we do this we will be able to regulute to some extent the pro- 
duction of fruit in time to meet the good markets. 

Mr. Clodd, spoke on subjects Tillage and Implements ; Economical 
use of land, (1) best distances, (2) inter cropping; shelter belts. Mr. 
Olodd after dealing with the implements used, said that to determine 
the most economical use that can be made of the land an opinion must 
be arrived at as to what it can do, either from cultivation on land ad- 
joining or from one’s own personal experience on similar soil, or better 
‘ still, secure an analysis of the soil and compare it, if available, with 
analysis of soils in the sanae locality on wdiich bananas were thriving 
and giving a good return. A good deal depended on the market one 
was woi'king lor, A spring crop was the one most profitable ; and it 
was to this end that most of them were working. The close planting 
so far as one could judge from the present lands cultivated under that 
system showed great promise of being able to bring the bulk of the 
fruit in those months. 

There were three most important ways where economy could be ob- 
tained in this method of planting. The distances at which 
were planted and which appeared to be most gentrally adopted H the , 
acreage planted was any criterion as to the best use of the land, ^ere 
14 feet and 16 feet square respectively. At either of those distances 
the results obtained would appear to show that i|3 vms the best if a 
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•steady crop of frait was desirei all tlie year, without undue exhaustion 
of the soil. Lately a great many experiments were being carried on 
as to the best distance to plant, but these were of such recent ocour- 
^rence that only time could tell what might ultimately be most gene- 
rally adapted The growing of inter-crops had not been, as far as he 
knew, tried to any extent with perhaps the exception of Indian corn, 
and then if planted too thickly the effect was bad, and it would be 
.doubtful if the money value of the corn when sold would compensate 
one for the injury done the banana trees. One reason why inter-crop- 
ping was not more practicable was that there was no reliable market 
for the produce when grown. If there was such a market there was 
no reason to doubt that by planting the catch crop strictly in the 
centre of the row that no ill-eflects would result. As to permanent 
inter-crops, such as oranges, cocoa and many other economic trees, 
banana seemed to be an ideal cultivation by which permanent planta- 
tions could be established at a small cost. This depouded on the soil 
and climatic conditions and the natural bent of of the planter himself. 
With respect to shelter belts such things hal been tried in St. 
Catherine but were not of much use. 

M.r rC. H. Cousins, said he was glad to have this early oppor- 
tunity of meeting so representative a gathering of those interested 
in the banana culture — He frankly confessed that he had everything 
still to learn about the culture of the banana, but he felt confident 
that the same principles and methods which had heea applied to the 
cultivation of other plants and crops should enable Jamaica to greatly 
extend and improve its banana industry. It had been suggested to 
him that the agriculturists .of Jamaicj were anticipating that with the 
.arrival of the new Agricultural Ohemi-^t, they would be able to obtain 
analyses of their crops and of their soil and thus to learn what manurial 
applications were necessary to maintain the productive capacity of the 
land. He would most stronly urge all practical men to banish this 
fallacy from their thoughts Such methods and such advice were alone 
Justified on the basis of an analyst's professional fees, and had been 
juarkedly injurious to Agriculture in the past. He had only to mention 
the ease of the turnip crop in England as an illustration oE the fallacy 
of predicting manurial req[uiroments .by crop analysis. The turnip 
abstracts from the soil much nitrogen and potash but very little 
phosphate, from which the logical deduction would be that a turnip 
Imanure should contain much nitrog>m and potash while phospate 
Nvould be unnecessary# As a matter of ascertained practice the very 
opposite represents the real requirements of the crop. Phosphates are 
essential while nitrogen and potash are in the majority of oases quite 
imnecessar^. ^ Sound knowledge of this kind was not obtainable by a 
priori predictions from analysis but by actual field trials under agri- 
eultural conditions. He hoped that it would shortly be possible to 
start such field experiments on all typical soils in the Island where 
the banana was largely cultivated. As regards manuring, they must not 
lose sight of the fact that all such experiments must be made subser- 
vient to one dominating factor, viz,, that of naonetary profit. Unless 
B system of manuring paid, it could not be of benefit to the industry# 
He was led to believe that the very small extent to which Jamaica 
jplanters availed themselves of commercial fertilisers was due to a 
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distrust of their quality and genuineness. At present no legal control 
of fertilisers and feeding stuffs was in force and he hope to persuade 
the Government to pass an act similar to those in force in the XT nited 
Kingdom and various colonies. He had seen the excellent results of 
fair and honest trade in manures in Barbados and hoped soon to see a 
similar state of things ensured in Jamaica. 


ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 


Library (Serials.) 

Europe, 

British Isles. 

Botanical Magazine, Feb. [Purchased.] 

British Trade Journal, Feb, [Editor.] 

Chemist and Druggist, Jan. 26, Feb. 2, 9, 16, 23, Mar. 2. [Editor.] 

Colonial Reports, Dtc. 1900, Jan. 1901. I rn i q i 

Diplomatic & CoiisuliU' Ropox'ts, Dec. 1900, Jan. 1901. | oec.j 
Garden, Jan. 26, Feb. 2, 9, H>, 22», Mar. 2, with Supplement. [Purchased.] 
Gardeners’ Chronicle, Jan. 26, Feb. 2; 9, 16*, 23, Mar. 2. [Purchased,] 
International Migar Journal, Feb. [Editor.] 

Journal of Botany, Feb. [Purchased,] 

Jouinal Royal Colonial Institute, Feb. 

Journal Royal Hort. Society — Report of the Council for the Year 1900. 
Nature, Jan. 24, 31, Feb. 7, 14, 21, 28. [Purchased.] 

Notes from the Royal Botanic Garden, Edinburgh, Nov. 1900. Irrv. . , 

The Royal Botanic Garden, Edinburgh, with Key Plan, Jan. 1901 J L^^^®ctor.j 

Pharmaceutical Journal, Jan., 26, Feb., 2, 9, 10, 23, Mar. 2, [Editor.] 

Indian and Com. Advertiser. Feb. [Editor.] 

France. 

Sucrerie indigene et coloniale, Jan. 29, Feb. 5, 12, 26. [Editor,] 

Germany. , 

Beihefte zum Troponpdanzer, Feb. [Editor,] 

Tropenpflanzer, Feb. [Editor.] 

Bmtzerland. 

Memoires do THerhior Boissier, No, 2. [Consurvateur.] 

Asia. 

India 

Planting Opinion, Jan. 6, 12, 19, 26, Eeb. 2. [Editor.] 

IS orth Western Provinces and Oudh, Bull. 7, (Note on Buga ' Cane Disease), 

8, (Procedure to be adopted in the systematic examination of varietiegr 
of Crops.) 9. (Experiments on the growth of Wheat and Maize at the 
Cawnpore Experimental Farm.) 10. (Experiments at the Oawnpo^ 
Farm on tho growth of Wheat (a) with Green Manuring, (b) in 
tion with Leguminous Crops,) 11. (A Note on Trials of an 
in Well Irrigation .) ‘ ^ f !/- , ' ’ 

Oej/lon , ' . ' , • 

Times of Oeylon, Jaa. 7, 10, 17, 24, 31. [Editor.] , ' ,, 

Circulars, July Sept., Dec., Eoyal Botanic |0|i:^tor*] 
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Jfam. 

Proef station W. Jara, Nos, 48 and 49. [Director.] 

Australia* 

Q(j^e$mland, 

Annual Report of the Dept, of Agri., 1899-1900. [Sec. of AgrL] 
Queensland Agri. Journal, J an. [Sec. of AgrL] 

Queensland Sugar Journal, Jan. [Editor.] 

Western Australia, 

Journal of the Dept, of Agri., Jan. [Dept."of Agri.] 

Africa. 

Cape of Good Hope, 

Agricultural Journal, Jan. 3, 17, Dec. 6, 20. [Dept, of Agri.] 

JSfataL 

Agri. Journal and Mining Record, Jan. 4, 18, Feb. 1. [Dept, of Agri.] 

Central Africa, 

0. African Times Dec. 15, 22, 29, Jan. 5. [Editor,] 


West Indies, 

Barbados, 

Agricultural Gazette, Jan. [Editor.] 

Occasional Bulletin No. 10 (West Indian Hurricanes, with some Observations 
on the Hurricane of the 10th September, 1898, at Barbados.) 

West Indian Bulletin, Vol. 2. No. 1. Extra Number— The Marine Re- 
sources of the British West Indies. By J. E . Duerden. [Author.] 

Jamaica, 

Journal, Jamaica Agri. Soo., Feb. [Secretary,] 

Irinidad, 

Bot. Dept, Bulletin, Jan. [Superintendent.] 

British North America. 


Ontario, ■ 

Thirty-first Annual Report of the Enboinologioal Society 19 )0. [Depfe.^of 
Agri ] 

Ottawa, 

Bulletin No. 36 ResuHs obtained iu 1900 from Trial Plots of Grain, Fodder 
Corn, Field Roots and Potatoes, [Dept, of Agri.J 

Toronto, 


Annual Report of the Board of Trade for the Year 1900, 
Report of The Botanical Club of Canada, 1900 "I 
Fhenological Observations, Canada, 1899 f 

A Fresh Water Sponge from Sable Island ^[oecre 
Local Nature” Observations J 


[Secretary.] 


[Secretary— Treasurer,] 


United States of America. 

Publicatiom of the U, S, Dept of Agriculture, [Directors^ 

Scientific Bureaus and Dimsions. 

Division of Biological Surve^. North American Fauna No. 16, Results of a 
Biological Survey of Mount Shasta, OaL) 

Division of Vegetable Physiology & Pathology, 21 (Two Diseases of Red 
Cedar, caused by Polypoims Juniperinus n. sp. and Polyporus carneus 
Nees. 26 (Wakker^s Hyacinth Germ, FBmdom,on%s hyacinthi (Wakker). 
27 (The Wilt Diseases of Ooi;ton and its Control). 
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lEaperiment Stations, 

Alabama. 110 (Grapes.) 

Arizona. (Eleventh Annual Report for Tear ending June 30, 1900.) 
Arkansas. 62. (Wheat Experiments.) 

Kansas. Press Bulletin 80 (Notes on Plums.) 81 (Soy Beans in Kansas in 
1901. 

Michigan (Thirty-ninth Annual Report of Board of Agri. & Thirteenth 
Annual Report of Experiment Station 1899-1900.) 

New York 179 (An Anthracnose and a Stem Rot of the cultivated Snap- 
dragon.) 180 (Miscellaneous Notes on Injurious Insects.) 181 A 
Fumigator for Small Orchard Trees ) 

Tennessee 1 (Experiments with Corn, Forage Crops <& Spring Cereals.) 4 
(Feeding Native Steers.) 

Wyoming. 45 (A Preliminary Report on the Artesian Basins of Wyoming.) 
American Journal of Pharmacy, Mar. [Editor.] 

Botanical Gazette, Chicago, Feb. . [Editor.] 

New or little known North American Trees. II. By C. S. Sargent, (Reprinted 
from Botanical Gazette, Fol. XXXL Jan, 1901.) [Author.] 

Notes on Crataegus in the Champlain Valley, By C. S. Sargent. (From Rhodora, 
Vol. Sf No. Feb. 1901 .) [Author.] 

Plant World, J an. [Editor.] 

Progress of Forest Management in the Adirondacks. Ann. Report of the Director, 
N.Y. State Coll, of Forestry [J. GiJGford.] 

Report of The Forrester for 1900, By Gifford Pinchot. [Dept, of Agri.] 

The Forester, Feb. [Publishers.] 

Torrey Club Bulletin, Jan. [Editor.] 


Central America. 

Primitiae Florae Costaricensis, By H. Pittier. [Author.] 

South America. 

Bolitim da Agricultura, Sao Paulo, Brazil, No. 5. [Director.] 

Bevista do Museu Paulista, Sao Paulo, Vol. IV. [Director,] 

Polynesia. 

Planters^ Monthly, Hawaii, Jan. [Editor] 

Library (Books), 

Engler(A.) Das Pflanzenreioh, IV. 45. Miisa-joae von K. Schumann 
Leipzig, 1900. 8vo, 

Do. do. IV. 8. Typhaoeae uud IV. 10. SparganL 

aceae von P, Graebner. Leipzig, 1900. 8vo. 

Do. do. IV. 9, Fandanaceae von 0. Warburg, 

Leipzig. 1900. 8vo. [Purchased.] 

Green (J. Reynolds) Vegetable Pnysiology, London, 1900. 870. [Purchased,] 


SEEDS. 

Frovn C, H. M, Tmyner^ H, M. Consul^ Guatemala — 

Guatemala Cocoa. 

From Botanic Gardens^ Nong Kong — 

Quercus cornea. 

J'rom Mr* Blmer Stearns^ Calif omia * — 

Chinese .Grape Fruit Pomelo (Pear shaped, length 6 or 7 inches) 
German Winter Musk Melon (keeps two or three months.) 

Pine Apple Winter (Musk Melon — keeps 3 to 6 months,) 
Ginkgo biioba, / ' 
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From Mr, Jemnan^ British Guiana — 

ArchoDtoplioenix Cuiiuinghaniii 
Chrysalidocarpus lutescens 
Dypsis madagasoariensis 
Licuala Eumphii 
Livistona rotnndifolia 
Pritchardia pacifioa 
WaishiDgtonia filifera 

From Southern California Acclimatizing AssoGiaiiorif Santa Barbara^ 
Cupressus arizoriica 
O. ftinebris 

0. glauca 

0. guadahipensis 

C. macrocarpa 

Eijcalyptns Lelimanni 
Melaleuca leueadendrou 
Finns Torreyana 
Boiniieya Coulteri 
Tacsonia exoniensis 
T, Jamesoni 

mollissiina 

From Botanic Crardens^ British Honduras — 

Hirtella dodecaudra 
Plaints. 

From Botanic Cla dcm^ British Guiana — 

Seedling Canes— D 109, 12i, 125, 132, 135, 145, 170, 368, 36G, 711, 721, 
734, 755, 757, 790,848, 916, 1082, 1108,1143, 1168, 1234, 1438. 1439, 
1483, 1488, 1851), 1880, 1896, 1897, 1969, 2028, 2093, 2190, and 
36 varieties tied separately in small bundles 

From Botanic Stafion, Barbados^ 

Seedling Canes— B. 109, 156, 208, 254, 306, 347. 379, 390 

From Mr, Elmer Stearns^ Los Angeles^ Cal — 

4 cuttings of Grape Vine Uipro nero 
4 “ I'inta Vaiclepenas 

7 Sabalkansky 

HERBARIUM, 

From C, F» Sullimn, Esq,, Mandeville — 

Soiandra grandiflora 


[Issued 2nd April, 1901.] 
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WASHED SOILS : HOW TO PREVENT AND RE- 
CLAIM THEM.* 


THE EROSION, OR WASHING, OF AGRICULTURAL SOILS. 

The denudation, or washing, of lands of the higher levels of the 
earth^s surface is a process which no human precaution can wholly p^pe- 
vent, It has been one of the most important forces and factors in the 

G eological changes which have so modified the surface of the earth. 

he present surface of the largest portion of the United States is 
made up of this sedimentary” or drift” material which has been 
moved from the place where it was formed through the disintegration 
and decay of the old crystalline rocks, by water, wind, or moving ice, 
and which has accumulated to a depth of hundreds or thousands of 
feet over nearly the entire surface of the c imtry. It is estimated that 
the general surface of the land in the area of the crystalline rocks of the 
Piedmont Plateau has been lowered at least 2,000 feet by this contin^ 
ual washing. This vast amount of material has been slowly removed 
and deposited elsewhere by the very same agents which we are con- 
tending with to-day in our gullied fields ; for this denudation, or ero- 
sion, is still going on, as it has been for ages past. 

As a rule this denudation is exceedingly’ slow and the general level 
of large tracts of country is not lowered more than an inch or two in a 
hundred years. Where the change is as slow as this it is undoubtedly 
of benefit to the human race, as in the coui^se of time it must carry off 
the soil which has been used over and over again for vegetation and 
expose fresh material to the roots of plants. With this slow change 
the natural forces are amply sufficient for the decay of the subsoil and 
for the conversion of this freshly exposed material into a good soil. 
Whon the rate of denudation is excessive, however,^ and more rapid 
than the natural decay of^the subsoil material which is exposed,; it 
may work serious injui'y to agricultural lands. ^ ^ j « 

Along the banks of the Ohio Eiver and in very many portion®» the 
South hundreds of fields that were once covered with sturdy forests ol 
oak, maple, walnut, and pine, and which bore under cultivation, after 
S, Dept, of Agriculture i Farmers^ Bulktin No, 20. 
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being dared of tke natural growtli> large crops of wheat, maize, 
tobacco, and cotton, may now be seen furrowed with gullies as with 
the wrinkles of age, and abandoned to brush and briers. 

A surface layer of good agricultural soil 6 inches deep resulting from 
the slow and gradual disintegration and decay of rocks and accumula- 
tion of humus may have required hundreds of years for its natural 
formation, and yet it is liable to be washed away in a single storm. 

This excessive erosion, or washing, of lands may be prevented, and 
the already gullied fields may be recovered, and steep slopes of loose 
material may be held and prevented from washing- - 

(1,) By chemical means, in the application of manures and fertilizers 
and in the accumulation of organic matter, which change the texture of 
the soil and make it more porous and more absorbent of water, so that 
there is less to run off over the surface. 

By means of cultivation and underdrainage, which prevent ero- 
sion by distributing the surface flow over the ground and increase 
the amount carried off by underdrainage. 

(S,) By reforestation, or the planting of trees, which act mechanically 
to prevent washing. 

(i,) By grass and similar vegetation, which bind the soil grains and 
prevent their washing away. 

The erosion of a soil is caused by the wearing of the rain and snow 
waters which can not penetrate into the soil fast enough to he carried 
away by underdrainage, and which, by reason of the slope or contour 
of the land, run off over the surface carrying al ng particles of sand 
and clay. When this water accumulates in a depression in the fields 
the force of the torrent may be sufficient to cut out a great golly in a 
short space of time. 

The extent of washing to which the soil is exposed depends upon the 
quantity of rainfall in a given time, the slope or contour of the surface, 
the texture of the soil, the vegetative covering of the surface, and the 
kind and condition of cultivation. A soil composed chiefly of moder- 
ately coarse grains of sand, and having good underdrainage, will 
absorb the heaviest rainfall without much danger of sxirface erosion. 
A clay soil, on the other hand^ into which the water can not percolate 
with anything like the rapidity of the precipitation, will be"wa8hed and 
gullied by the torrent of water which must flow over the surface. 

CHEMICAL BELAtriONS OF THE SOIL TO SIJEPACE WASHING, 


It has been repeatedly shown by experiments and by the experience 
of farmers that a soil, as a rule, absorbs water more readily as the con- 
tent of organic matter and humus increases. Surface erosion can, 
therefore, be largely prevented by such a system of cultivation and 
cropping as will introduce as large a quantity of organic matter into 
the soil as possible. A very old method of recovering washed and gul- 
lied lands is to place straw in the furrows while ploughing, the straw not 
only acting mechanically to hold the soil in place and prevent surface 
erosion, hut also in a very efficient way to increase the quantity of 
humus, thus making the soil hold large quantities of water which 
c^^j^erwise would have passed off over the surface. In this simple way 
which have been badly washed and gullied and entirely abah** 
be recovered and made highly productive. 
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The most important^ thing in the recovery of waste fields is the 
incorporation of organic matter of some kind in the soil ; paa vines, 
stubble, briers, or leaves from the forest may be used as a source of the 
organic matter. The straw from one acre of land which has been recov- 
ered, as mentioned above, will be sufficient to start the recover v of 
another acre,^ even if this be deeply farrowed with gullies. Where 
enough organic matter can be used as a surface dressing, this layer 
helps greatly to retain water and to make the underlying soil more 
absorbent. 

As soon as a sufficient supply of humus has been accumulated 
and the lands are brought up to an adequate condition of fertility, 
•clover or grass should be seeded, if the land is at all suited to these 
crops, or rye, oats, or field peas should be sown to help hold the sur- 
face. Little by little, but more rapidly than would be expected from 
the forbidding aspect of the field, the land can be reclaimed again and 
made productive through the accumulation of humus and organic mat- 
ter. A soil containing a fair quantity of humus will wash less readily 
than one nearly destitute of this matter. 

A soil containing a fair supply of lime is much less liable to wash 
than one similarly situated and exposed which is deficient in lime# 
The reason of this is that clays which are deficient in lime, when once 
bronght into suspension by moving waters, will remain in suspension 
and keep the water turbid far a long time. Olays which are heavily 
impregnated with lime salts, on the other hand, are in a flocculated 
state, the fine grains of clay being held together and in contact with 
the larger grains of sand. This flocculated mass quickly settles and is 
originally not so easily disturbed and carried off by moving water. A 
field treated with an abundance of lime is thus less easily washed by 
heavy rains. The results of investigations by Schulze, Sotloesiag, and 
Hilgard have shown in a most emphatic way the beneficial changes 
which take place, especially in stiff clay soils, by the application of 
lime. 

The change in the ’physical condition of the soil which is produced 
by the lime, and which is likewise produced by a number of other 
chemicals ordinarily used in commercial fertilizers, is another impor- 
tant factor worthy of consideration. A stiff clay soil is practically 
impervious to the penetratiou of surface water when it is delivered m 
such torrents as we are liable to have in our summer storms. A well** 
limed soil, on the contrary, although it may contain as much clay but 
in which the particles are flocculated or drawn together, is much more 
pervious to water, and the amount of water which the soil will carry 
down through underdrainage is increased, and the excess which has 
to flow off over the surface is diminished. The surface washing^ of cul- 
tivated fields, espscially those which are naturally deficient in lime, 
oan be greatly diminished, therefore, by the free application of this 
substance to them. ' ^ ^ " 

A number of the ordinary fertilizing materials have an 
effect upon the texture of soils aud upon the permeability 
water, but few systematic investigatious have been carriM bri lit this 
line ahd hot much, except of local importance, has 
tied by experiments or by the experiences of farmers# : : 
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WASHING OF LANDS MAY BB PREVENTED BY METHODS OF CULTIVATION 
AND UNDBRDRAINAGE. 

The depth and character of the tillage are very important factors in 
the washing of lands. A field in a condition of fine tilth and ploughed 
to a depth of 10 inches will hold 2 inches of rainfall and absorb it very 
readily, and a soil in such a condition will suffer no surface washing 
from any ordinary rainfall. Where it is possible, therefore, land which 
is apt to wash should have the soil gradually deepened and be kept in 
a fine state of tilth so as to increase the storage capacity for excessive 
precipitations. This will not only save the surface from being washed 
and gullied, tut it will also increase the store of moisture held by the 
jsoih which is of very great value in the time of drought. 

It is important also for this, as for other reasons, that the soil be 
covered with vegetation as muclx as possible throughout the year, as the 
yoots and organic matter serve to hind the grains of the soil together. In 
some parts of Holland the drifting sands of the coast, which shift their 
position with every storm, often cover up valuable farming lands. 
Vast areas of these sands have been reclaimed and made productive by 
being covered with vegetation, while the roots and remains of organic 
matter hold the soil grains in place and prevent them from drifting and 
covering up more valuable lands. Any crop which requires very clean 
culture, as for example, cotton, is exhausting to the land for the reason 
that constant exposure of the surface to the sun and storms uses up the 
organic matter, makes the soil less porous, and the soil particles them- 
selves are more easily washed away ; so that, this clean cultivation is 
in its effects very favourable to excessive erosion. 

Another very effective method, when properly carried out, to prevent 
the washiug of lands is to underdrain the soil with tile or other 
drains. These drains carry off quite rapidly an excess of moisture, so 
that much more of the rainfall is absorbed by the soil and carried off 
through the drains and less washes over the surface of the land. Not 
only this, but a well-underdrained field is usually dryer and more 
porous, and has a greater capacity for absorbing the excessive rainfall 
and thus preventing surface washing. A field thoroughly underdrained 
with tile drains will carry off the water of any ordinary rainfall with- 
out any surface erosion. This method is very effective, but is like- 
wise yery expensive, and can not be used economically in extensive 
jbrming solely for this purpose of protecting the land from washing, 

While the land may thus be made more porous and more absorbent 
of water— through the increase of the amount of organic matter or of 
humus, through the use of lime and other fertilizing material, through 
ihe^ deepening of the soil by gradually increasing the depth of oulti- 
iration, by so cropping it that it shall be covered with vegetation as 
muoh of the year as possible, and by underdraining the land— still, 
these methods may not be sufficient to so change the chemical and 
phyricai texture of the soil as to enable it to absorb the rain as it falls 
and to prevent an excess of water washing and eroding the surface 
where the contour of the land is such as to promote erosion from the 
surface flow of the excess of water. 

/ / It will be necessary in this case to provide for a more uniform dis- 
tribution of the flow over the surface, and to prevent any accumula- 
tion of water which would have the effect of a torrential stream. 
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This is secured in a great measure by laying oft the rows according 
to the contour of the surface, so that each row will have a very slight 
incline of not more than from 1 to 7 inches in 100 feet, and in which 
the flow of water would be so slow that there would be little or no 
erosion. Theoretically, this is a fine idea, to let each row carry ofl! 
its own proportion of the excess of rainfall so gently that there shall 
be no erosion, thus acting as a miniature drain. Practically, how- 
ever, it is often impossible to keep these rows from breaking through, 
and when the bed is once broken and the water overflows into the 
next row the accumulation of water is sufidcient to break down bed 
after bed until the rows from all the field are discharging into this 
narrow channel. 

To overcome this difliculty sidehill ditches may be used in which 
larger and more substantial ditches are provided, following very 
nearly the contour of the field, so that there shall be a fall of from 1 
to 6 inches in 100 feet. The distance apart of the ditches will depend 
upon the slope of the field ; with a very steep slope they should be 
close together, often not over 6 to 10 feet apart ; with a gentle slope 
they should be at intervals of 15 or 20 feet, or even further apart, de- 
pending upon the texture of the soil and the contour of the surface. 

These sidehill ditches are very easily constructed, being made 
almost entirely with the plough. A bank ii formed by running a num- 
ber of furrows, throwing the dirt toward the middle. The last far- 
row on the upper side is cleaned out with a spade to form the bottom 
of the ditch. If the plough is well handled it takes very little work 
with the spade to make a very substantial ditch. It is well to get the 
bank forming the lower side of the ditch sodded with grass to help 
hold it and to lessen the danger of its giving way during a heavy 
rainfall. When the slope is thus protected with a number of ditches 
at the proper distance apart, the rows can be given a rather steeper 
fall so that they shall run out into the drains at frequent intervals 
and not have to carry the water so far. These ditches have to be con- 
structed with care and have to be strengthened where they cross any 
depression or sudden curve by building up an embankment with 
sticks and brush thrown across to support the embankment, Unless 
these ditches are thoroughly constructed they are worse than useless, 
for if they break they concentrate a volume of water upon one point 
in the field which would otherwise have been distributed over the sur- 
free, and this often forms a torrent which does great damage. 

It is essential that these ditches and rows be run according to the 
contour of the surface of the land, and that there shall be no low 
places where the water would accumulate and gather force. They 
should always he run with a level, of which there are several forms on 
the market suitable for this work. 

A more efficient, but at the same time much more expensive, method 
of preventing the washing of lands where there is a considerable slope 
is to terrace the fields so that there shall be level steps upon which 
the water can rest for a while and be absorbed. In terracing, “iti# 
lines are run wi?h a spirit level following the contour of the itlmifeeso 
.as to, give a perfectly level line. A farrow is run along this line, and 
a simflar furrow is run along a lower contour, the apart de» 

pending upon the nature of the land and the slope of the surface, as in 
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case of sidehill ditches. Theoretically, it is intended to haTe the surface 
between these two furrows level so that there will be no chance for tbe 
water to run oS over the surface. On a small scale this levelling can 
be done with a horse shovel, and the land thus put at once into a con- 
dition to prevent washing. In this case the banks of the terrace are 
sodded or seeded with grass to pt event them from w^ashing. In field 
practice, however, the soil is moved gradually with a plough, the fur- 
row being thrown always downhill and the soil gradually worked 
down to a level plain. There are several forms of reversible ploughs 
which are admiiahly adapted to this purpose, being turned reedily 
from a right to a left handed plough, so that in going back and forth 
the furrow is always thrown downhill. It requires, of course, a num- 
ber of years of such cultivation to get the surface into even approxi- 
mately a level condition, but with patience and thorough cultivation 
the soil very quickly assumes a comparatively level aspect, and erosion 
is reduced to a minimum. This is a more expensive method, but if 
intelligently done it is much more efficient and much more durable 
than depending upon sidehill ditches to prevent erosion. As was 
said in the case of the sidehill ditches, unless this work is well done 
it had much better he left undone, os it may seriously iniure the 
field. 

"Where erosion has proceeded so far as to render the land at present 
unfit for cultivation, m where the land is not needed for cultivation 
and it is desired to prevent erosion, the Jand should he given up to 
trees, heibs, or grasses of some kind according to one or other of the 
following methods. 

BECOVEEIXG GXJLIlin HIILSIDES BY BEVOEESTATIOK. 

Forest gjound is rot subject to this erosive action of the rainfall 
because in a forest a large part of the rainfall never reaches the soil 
as 20 or 30 per cent, is intercepted by the foliage ard evaporated be- 
fore it reaches the ground Qhe rainfall which reaches the surface is 
rapidly absorbed, as the soil is kept granular and loose and much 
more of the whaler is carried off by underdrainage rather than by sur- 
face drainage, 

The lorest covering protects the soil in the following ways : 

^ (1) By preventing rain from falling directly ufon the soil, iho fo- 
liage of tie tree crowns intercepting and breaking its force, the water 
reaching the soil more genlly from the leaves and along the branches 
and trunks of the trees. 

(2) By interposing a loose cover or naulch of litter formed by the 
fallen leaves and branches, which breaks tbe direct force of the rain- 
drops and keeps the soil from being compacted or puddled by their 
Mms, 

y p) The deeply penetrating roots, and holes left from decayed stumps 
tod roots of trees, assist in this underground drainage, 

14) The litter with the stumps and projecting roots and trunks of 
trees prevent the water from rapidly running over the ground and 
from gaining the momentum and force which is necessary in order to 
©rode and gully the soil. 

If the forest floor is not distuvhed by fire, nor the Utter trampled 
and cempacted by cattle, it always^ reduces rapid surface drainage and 
largely, if not entirely, prevents erosive action. 
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KECOYERr OE WASHED SOILS. 

J ust as deforestation of hillsides and hilltops is the first cause for 
inducing erosive action, so is reforestation the most effective means 
in curing the evil. This has been demonstrated in France, where the 
Q-overnment and the farmers together have spent, during the last 
thirty years, over £40,000,000 and expect to expend three or four 
times that amount to reforest 1,000,000 acres of denuded mountain 
sides, the soil and debris from which has been carried by the torrents 
of water into the plain, covering over 8,000,000 acres of fertile ground 
and making it useless for agriculture. Sodding for pasture has been 
found mostly less effective and on the steeper slopes entirely ineffective. 

Wherever the ground in the hill country is not fit for agricultural 
use it should be set and kept in forest, not only to make it produce a 
timber crop, but also to prevent the erosion which finally becomes 
dangerous to the lower valley lands. Wherever agriculture is possi- 
ble and profitable there should be such a distribution of forest, pas- 
ture, and field as will secure the great*^ st immunity from erosive and 
torrential action of the waters. The forest should occupy all hilltops 
which, as a rule, have too thin a soil to allow profitable agricultural 
use ; it should be kept growing on the steeper slopes where the water 
acquires the greatest momentum and the loosening of the soil by the 
plough furnishes a most favourable condition for erosive action ; it 
should be placed on all rocky, uneven, agriculturally useless spots, be- 
cause it will produce useful material even on such unfavourable situa- 
tions, and, finally, forest belts should he maintained on long slopes al- 
ternately with fields and pastures, running along the brow of the slope 
of widths and at distances proportionate to the character of the land 
and the angle of the slope- -on the' steeper slopes closer together, on 
the gentler slopes further apart. These belts, acting as a barrier to 
break the force of the w^ater, will prevent an undue accumulation of 
surface waters and will protect to a considerable degree the lower 
fields from washing. Farmers, therefore, living in the eroded hill 
country should start upon the work of reforestation with a well con- 
ceived plan. They should determine beforehand which parts ought to 
be in forest, and which they may reasonably expect to adapt again to 
agricultural uses. They should understand that they must begin this 
work at the origin of the evil, at the very tops of the hills where the 
water begins to gather and acquire its force, and gradually proceed 
with their work down to the lower levels. 

PREFARATION FOR PLANTINO FORESTS* 

Although cultivation of the soil for tree planting in the manner 
practised for field crops is advantageous to the young plants for the 
first few years of their life, it is by no means necessary, and rough, 
broken and stony ground, which could not be ploughed and prepared 
for ordinary field crops can he readily planted in trees. If the ground 
is in Such a condition that it can be ploughed, this is decidedly the best 
method of preparing the land. The ploughing should in all oases fol- 
low the contour of the hill and be as deep as possible, in order ^ to, 
allow as much water as possible to soak into the soil and so diintS^^ 
surface erosion and prevent the young trees being washed 'The 
occasional gullies must be filled with brush and soil, or.sto^^s, jfubble. 
and dirt 
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In the deeply gullied hill lands, where ploughing has become impracti- 
cable, other ways must be provided against the farther erosive action of 
.the water, which would otherwise be apt to wash out and uproot the 
'plants. For this purpose it is necessary to break the force of the water 
by constructing brush dams across the gullies, and roughly fill in the 
latter with stone, gravel, earth, etc., in front and rear if they are shallow 
and at least in the rear if they are deeper. Where the ravines are espe- 
cially deep and wide it may become necessary to supplement and 
strengthen the rough dam with a loose rubble embankment or a dry 
wall of stone. A simple and efficient method has been practised in 
France, which consists in filling up the ravine with brush placed 
lengthwise and keeping this down by poles laid across and fastened in 
the sides of the ravine. The waters are thus allowed to drain off, while 
the soil carried by them is retained in and over the brush, and in a 
short time the gulley will fill up of its own accord. Then alders andl 
willows are planted along the edge and soon finish the work of securing 
the ravine against washing. The means for thus breaking the force of 
the water in the gullies and changing it from a rushing torrent into a 
series of gentle falls, and in part from surface drainage into subterranean 
'drainage, and of filling up the gullies themselves will have to be de- 
vised in every special case as circumstances permit and the ingenuity 
of the operator suggests. The brush dam is preferably made of 
readily sprouting material, which becomes alive and by striking root 
adds to the firmness of the dam. 

It is especially needful, as in all kinds of dams, to fasten the ends 
scarcely. According to the steepness, depth, and width of the ravine 
more or less frequent dams are necessary. After the brush dams, 
walla and other breastwoi’ks have been established, the waters may he 
allowed to do the work of filling up the gullies themselves, which they 
will do sooner or later, or else, where it can be readily accomplished, 
the filling may be done by hand. 

It may be understood that unless this preliminary work is well done 
and systematically, beginning at the very tops of the hills where the 
waters start, it is not worth doing at all, since the water if allowed to 
get headway would soon wush away and destroy any imperfect work, 

rnAi^TiKo. 

To cover the soil as quickly as possible with a dense and permanent 
arborescent cover is the object to be attained. Where the soil has not 
been so, fateroded that ploughing could be done, it might be best for the 
first season (o sow field peas, or other crops that will readily grow 
and make a ccver. This may be cut for green fodder, leaving a high 
-ttubhle, and tree seed can be sown broadcast with the fodder crop 
early summer, or over the stubble after the crop is cut in the 
la^ihmmer and fall. The cheapest and most readily germinating tree 
seed should be looked for and tbe quantity used per acre should be 
Javish to secure a dense stand from the first. • • * • • 

Where the ground is too much cut up and too uneven to permit of 
ploughing, recourse must be had to sowing of seed in plats, or planting 
j9l seedlings or cuttings by hand. This is naturally much more ex- 
^^nsivi^^^and therefore should be done with greater care and foresight* 
ma^e||^de by loosening the soil with a hoe or spade, and soW’* 
\|he sv : > these seed beds covering the seed only slightly. The 
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plats should be 3 to 4 feet apart to make suffioiently rapid covers The 
success of this method is, however, very questionable, as not only the 
germinating of the seed und 'r the prevailing conditions is precarious, 
but rains are apt to wash out the seed or young seedlings. The 
surer method, however, will be found in planting seedlings or 
cuttings. Seedlings are not only expensive but also more precarious 
to handle, hence for the bulk of the plantation such kinds as can be 
readily obtained and propagated by cuttings are used, and if desired a 
sufficient number of seedlings of better kinds can be added to increase 
the timber value of the plantation. 

The first and principal object being to break the force of the sur- 
face waters, the arrangement in setting out the plants should be as 
nearly as possible in horizontal and parallel rows along the brow of 
the hill, following the contours. To get a full cover as soon as possi- 
ble the plants should be set not farther apart than 3 to 4 feet and even 
less, making from 5,000 to 7,000 per acre. If this is found too ex- 
pensive, or for some reason impracticable to be done at once, the work 
may be reduced and divided into several seasons; the rows then may 
be made farther apart, say from 6 to 16 feet, according to the slope# 
and the plants in the row 2 feet, when the number will be one-half# 
or less 

Whatever is done in such a work of recovering lost ground, let this 
fact never be forgotten, that it is better to do a small part well than a 
large part indifferently which usually means lost labour. 

GRASSES AND SIMILAR VEGETATION PREVENT EROSION AND WASHING OW 

AGRICULTURAL LANDS. 

On gentle slopes a good turf of perennial pasture grasses, especially 
those with creeping rootstocks, prevents erosion, or washing, of lands, 
and short steep embankments may also be protected with this same 
covering. On longer and steeper slopes, however, this method is not 
so effective as that of reforestation. 

In enumerating the effects to be obtained by the growth of grasses 
and other herbaceous vegetation on washing lands, or lands liable to 
be eroded, it should be stated that such growths are calculated to 
break the force of the rainfall and prevent its packing the soil ; to 
render the ground more porous through the root penetration into the 
subsoil; to make the soil more absorbent and more retentive of mois- 
ture through the addition of humus to the soil from the decay of tha 
plants ; to retard the rate with which the surface waters AlOw off, and 
lastly, to bind the particles of soil together, which is especially effec- 
tive in the case of light sandy lands and of newly formed embank- 
ments, whether of sand or clay. 

The turf which would answer the present purposes should be oomi^ 
posed of perennial grasses of varieties which have creeping rootstocks# 
.and it is frequently essential that they be able to grow upon an im# 
poverished and often hard soil. To secure a strong turf on land# ^ 
this character it is very important that the soil be put into the 
possible condition. Where practicable the soil should be thorohgMy 
ploiighed or loosened, and some variety of field pea orcloyeiEfbe seeded 
down, such as the cowpea, well adapted to this purpose* There crops 
may either be cut off, leaving a high stubble to be turned under# or 
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the wtole maybe ploughed under, thus furnishing a quantity of organic 
matter to the soil as a preparation for the grasseswhioh are to be 
seeded* 

With this preparation of the soil Bahama grass is one of the best 
grasses for the purpose of preventing erosion, or of reclaiming eroded 
land. This should he planted by cutting up a turf rather than by 
seeding, as the seeds do not germinate very readily, even where 
they have been gathered in a mature condition. 

Where the soil will support other good turf grasses of higher value 
for hay or pasturage, or where the soil can be brought into a condition 
to support them, these more valuable grasses should be introduced. 


OIL OF AKEE. 

Sometime ago Mr. B. Poster (Montego Bay), sent to the Director a 
small portion of oil extracted from Akee, and the residual cake. Those 
samples were sent to Mr. B. M. Holmes, the Curator of the Pharma- 
ceutical Society of London, and although they were small for the pur- 
pose, they were carefully examined in the Research Laboratory. Mr. 
W*. Qarsed has lately read a paper on the subject at a meeting of the 
Society which is given below, reprinted from the Pharmaceutical 
Journal* 

In the discussion which followed the reading of the paper, Mr. 
. Garsed said the oil might probably be used for most of tbe purposes 
for which palm oil is used at present, but they had not particulars 
either of the price or anything else to be able to give any definite idea 
of what its commercial value would be. 

Mr. Peter MacEwan said that vegetable oil of this character is not 
altogether wanted to take the place of palm oil in soap-manufacture, 
but there is not in pharmacy a vegetable oil of the same consistence 
as akee with its bland properties. He thought it would be of interest 
to have a further supply of the oil with a view to having it tried for 
medicinal and pharmaceutical purposes. 

Mr, W. Martindale said that, although akee did not seem to be so 
essily-oxidised an oil as linseed, it might replace some culinary oils, 
like coco-nut, which have a disagreeable smell and bad keeping pro- 
perties, The question whether they would be able to grow the plants 
to an extent to compete with the palm oil or coco-nut oil was one 
which, however, he considered extremely doubtful. 

Note by Mb, E. Fostee. 

^ . At present it would he almost impossible to put Akee oil on the 
iiiarket, for, as a rule, the trees are never allowed to grow in abund- 
tooe. Only a few are kept for supplying the table. But, taking into 
cortsideration the fact that akees can be grown on waste land with 
almost no care whatever (though care would improve them) and the 
large amount qf fat the fruit contains, I believe that if the culture 
were taken up money could be made out of it. 

The oil^ is expressed from the whole of the dessicated fruit,-— 
|Euy omitting the seed. Dessication can be artificially effected, but tho 
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temperature must not run higli. I have made common soap from the 
dessicated akee pulp without going to the trouble of expressing the oiL 
It saponifies very readily, Akee is well worth considering. The oil 
cake is palatable and nutritious. 

For common soap, dessicate the pulp. In expression of oil, dessi- 
cate the whole fruit, there is no occasion to remove the red. It is 
difficult to express oil from the dessicated pulp, as on the application 
of pressure, oil and pulp pass through fine linen, Not so with the 
dried whole or half fruit, the oil flows readily, leaving a solid cake 
behind, of a savory smell and nut-like flavour, edible by human beings 
and animals. 

The juice from the skin makes a vegetable soap but it grows 
mouldy quickly. I have not tried the seeds yet for oil. 

Could the refined oil not be used as olive olive ? 

THR CHARACTERS OE OIL OF AKEE. 

BY W. GaBSED. 

The oil of akee, handed to me by Mr. Holmes, is a yellow, non- 
drying, butter-like fat at ordinary temperatures, consisting of a liquid 
portion, and a solid granular portion. 

It has a peculiar odour, and an oily, somewhat unpleasant taste. 

In the diagram a comparison has been drawn between akee oi\ 
palm oil, and olive oil. 

Akee oil begins to melt at about 26°0., is quite fluid at 30°O„ but 
does not become perfectly clear until the temperature reaches 35®0. 
The melted oil on cooling begins to solidify at about 20°0. 

The specific gravity was taken at a temperature of 99®~100°C., and 
compared with water at 15*5°0. The number found, 0.867, approxi- 
mates closely to that of palm oil, which has a specific gravity of 
0*8686 at a temperature of 9b°-100®C. 

The Hehner value is the percentage of insoluble fatty acid sobtainable 
by saponifying the oil, and decomposing the soap with a mineralaoid. 

The Reichert value is a measure of the proportion of volatile or 
soluble fatty acids. It represents the number of cubic centimetres of 
decinormal potassium hydrate required for the neutralisation of the 
volatile fatty acids obtained from 5 Gm. of the oil by the Reichert 
Meissl distillation process. The low figure obtained, 0.9, indicates 
that the amount of volatile acids present is practically nil. This is the 
case with most vegetable fats. 

The saponification value represents the number of milligrams of 
potassium hydrate required to neutralise the total fatty acids in one 
gram of the oil. 

The acid value represents the number of milligrams of potassium 
hydrate required to neutralise the free fatty acids in one ^ram of the 
oil The value found was 20*1. The acid values of palm oil and olive 
oil, and most other fixed oils, vary considerably according to age. 

The iodine value is a measure of the proportion of unsaturated ot 
liquid fatly acids. It is the percentage of iodine absorbed by th# ^ 
When treated with Hubrs iodine solution. . . -V • tv 

The mixed fatty acids are obtained by saponifying the 
caustid alkali, decomposing the soap with a dfiute minetal acid, filter- 
ing out the liberated acids, washing with boilmg water and drying*: 
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Under a pressure of 13 millimetres the mixed fatty acids distil un.'- 
ehanged, at a temperature of 220*^-225*^0. The specific gravities of 
the acids from akee oil and palm oil closely correspond, in fact it will 
he noticed throughout the whole table that as a rule the figures for 
likee oil and palm oil closely approximate. 

A comparison of the iodine values shows that the percentage of 
liquid, or unsaturated glycerides —olein — ^is considerably less in akee 
oil than in olive oil, and slightly less than in palm oil, 

A comparison of the melting and solidifying points leads to the 
conclusion that the solid glycerides — palmatin — in palm oil have a 
higher melting point than those in akee oil, and this more than coun- 
terhalances the slightly higher pecentage of liquid glycerides in the 
former. 


Separation of the Solid and Liquid Acids. 

This is partially effected by treating the lead salts of the fatty acids 
with ether, in which the lead salts of the liquid acids are soluble, and 
those of the solid acids insoluble. The separation, however, has been 
shown to be incomplete, as the acids from the insoluble lead salts still 
give appreciable iodine values. 

The acid regenerated from the ether-soluble lead salts was a pale 
yellow, liquid oil. Its iodine value was found to be 82*4 ; the lead salt 
was found ou analysis to contain 27*9 per cent, of lead. For pure 
oleic acid theory requires an iodine value of 90, and a lead salt con- 
taining 26*9 per cent, of lead. This liquid acid is apparently impure 
oleic acid. 

The acid regenerated from the insoluble lead salts had a melting 
point of 62‘^-54°C, It was washed with four successive small quanti- 
ties of cold alcohol, to remove the last traces of the liquid acids. 
After this treatment it appeared as a white, finely crystalline powder, 
melting at 55®-56®0. Eecrystallised from alcohol it melted at 66*^-67®0., 
and repeated crystallisation caused no rise in the melting point. 

This acid has not yet been identified. It may possibly be a mix- 
ture of palmitic and stearic acids, or it may be a near homologue of 
these acids. The constant melting points to the latter alternative, and 
the fact that the melting and solidifying points of palm oil and its 
acids are higher all round than those of akee oil lends weight to this 
idea, since the solid part of palm oil consists almost entirely of pal- 
mitic acid and palmitih. 

Akee oil contains approximately about 60 per cent, of liquid gly- 
^cerides, calculated as olein, from the iodine value ; about 40 per 
cent of solid glycerides, and about 10 per cent, of the free acids con- 
tained in these glycerides. 

The oil-cake consisting of the pressed seeds still contains 25 per 
\ cent, of oils, which can be extracted by solvents. 

Twenty grams, cut small, dried in a water oven, and extracted in a 
q^let apparatus with petroleum ether, yielded 6 grams of oil on dis- 
mlj piF solvent. 

\ residue from the petroleum ether treatment was extracted 
\t 90 per cent aloohoL The alcohol was distilled off, and 
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the dark-coloured extract warmed with, acidulated water. Brown 
resinous matter separated, and a brown, acid solution was obtained,, 
which gaYe slight, brown precipitates with Mayer’s reagent, and with 
a solution of iodine in potasium iodide. 

The acid solution was made slightly alkaline with ammonia 
solution, extracted first with ether, then with chloroform. The 
etherial and chloroformic solutions on evaporation yielded slight 
brown residues, of a faintly bitter taste. The residue from the 
alcohol treatment, extracted with warm water, yielded a considerable 
quantity of mucilage, which in its impure condition gives a precipi- 
tate both with lead acetate and lead subacetate. 

To make a thorough examination of all the constituents of both oil 
and cake would be a lengthy operation, and would require a much 
larger quantity of material than was at our disposal. 

I am indebted to Dr. Collie for much kindly advice in connection 
with the foregoing experiments. 
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ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 


Libraet (Serials.) 

Europe. 


British Isles. 

Annals of Botany, March. [Purchased.] 

Botanical Magazine, Mar. [Purchased,] 

British Trade J ournal. Mar. [Editor.] 

Chemist and Druggist. Mar., 9, 16, 23, 30. [Editor.] 

Colonial Eeports. Jan. 1 PP , « ,, 

Diplomatic and Consular Eeports, Jan., Feb. j *■ 

Garden. Mar., 9, 16, 23, 30, [Purchased.] 

Gardeners’ Chronicle, Mar, 9, 16, 23, 30, [Purchased,] 

Hooker’s leones Plantarum, Feb. [Beutham Trustees through Kew.] 
International Sugar Journal Mar. [Editor.] 

Journal Board of Agriculture, Eaglaud. Mar. [Sec. Board of Agri,] 
Nature. Mar, 7, 1 4, 21, 28. [Purchased.] 

Pharmaceutical J ournal. Mar., 9, 16, 23, 30, 

Trans, and Proc, Bot. Soc., Edinburgh. Vol. XXI, Part IV^, [E.Bofc, Garden} 
W. Indian and Com. Advertiser, Mar. [Editor.] 

France. 

Suorerie indigene et coloniale. Mar., 5, 12, 19, 26 [Editor.] 

Germany. 

Tropenpflanzer. Mar. [Editor.] 

Notizblatt, Berlin. Feb. [Director.] 

Denmark. 

La Tegetation des Antilles Danoises. By F, Boergasea and Ove Paulsen. 
Cm Lovbladformer (1, Lianer. 2, Skovbuudsplaiter.) By Eug^ Warming* 
8mt%erland. 

Bulletin de I’Herbier Boissier, Vol. I, No. 3. [OonservateurJ 

Asia. 


India 

Agricultural Ledger (Calcutta.) No. 19. [Lt. Gov. Bengal.] 

Annual Eeport of Garden, Calcutta, for 99-1900, [Director, E, Gardens, KewJ 
Planting Opinion, Feb., 9, 16, 23. Mar, 2. [Editor.] 

Froc. Agri, and Horti, Boo. of India, Oct., Dee. [Secretary.] 

Eeport on Tea Culture in Assam for 1899, [Director, Gard^TKew,] 

Geylon 

Times of Ceylon, Feb. 14, 20, 28, Mar. 6. [Editor.] 

Jma. 

yoedselopnameTau Varsohlllende Riotvarieteitenl No, 23, [Director.] 

Atjstealia. 

jy. B. Wake. 

Agri, Gazette, Jan. [Dept, of Agri.] 

Queensland. 

Queensland Agri, Journal. Feb. [^Sec. of Agri,] 

Queensland Sugar Journal. Feb. [Editor.] 

Australia. 

Journal of the Dept, of Agri., Feb. [Dept, of Agri,] 

Afeica. 

Gape of Good Sope^ 

Agri Journal, Jan., 31, Feb. 14. [Dept, of Agri.] 

MaiaL 

Agri Journal and Mining Record, Feb., Mar. [Dept, of Agri.] 

Central Africa. 

Q. African Times, Jan,, 12, 19, 20. [Editor.] 
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West Ikbies. 


Jamaica. 

Journal, Jamaica Agri. Society, Mar.^ April. [Secretary.] 

Irinidad. 

Proc. of Agri. Society. Jan., 8, Feb. 12. [Secretary.] 

Barbados, 

Agricultural Gazette. Feb. [Editor.] 

British Forth America. 

Montreal, 

Pharmaceutical Journal. Feb. [Editor.] 

Ottawa, 

Experimental Farms Reports for 1900. 

United States of America. 

Publications of the TJ, 8, Dept, of Agriculture, [Directors,^ 

Scientific Biireaus and Divisions, 

Vegetable Physiology and Pathology. 

Report No. 68 — Catalase, a new Enzym of general occurrence, Jwifch special 
reference to the Tobacco Plant. By Oscar Loew. 

Experiment Stations, 

Experiment Station Record, Vol, XII, No, 5, 

Arkansas, 63 (The Relative susceptibility of the Domestic j Animals to the 
Oontagia of Human and Bovine Tuberculosis, 

64 (Notes on Celery.) 85 (Pig Feeding Experiments,) 

31 (A Preliminary list of the Hemiptera of Colorado,) 

Illinois, 61 (Farmer’s Vegetable Garden) 62 (Market Classes of Horses.) 
Kansas, Press Bulletins — 83 (Clovers) 84 (Tests of Soy Beans^by Kansas 
Farmers in 1900, 85 (Roots for Kansas Farmers.) 

Kingston, Rhode Island, 76 (A Five Year Rotation of Crops,) 

Maryland, 70 (The chemical composition of Maryland soils.) 

71 (Notes on Spraying Peaches and Plums in 1900,) 

Minnesota. 69 (Bugs injurious to our cultivated plants,) 

New Hemisphere, 76 (Utilizing the Greenhouse in summer) 77 (Experiments 
in road surfacing.) 

New Jersey, 148 (Alfalfa, Methods of Culture and Yields per Acre, Alfalfa 
Protein versus purchase. Protein in rations for dairy cows,) 
149 (Two Strawberry Pests,) 

New York, 182 (Sulphur-lime for Onion Smut.) 

183 (Some dairy troubles.) 184 (Influence of temperature of 
curing upon commercial quality of Cheese.) 185 (New York 
Apple Tree Canker) 186 (Sterile fungus Rhizoctonia as a 
cause of plant diseases in America) 187 (Commercial Fer- 
tilizers for Potatoes, III.) 

Ohio, 121 (A Condensed H andbook of the Diseases of Cultivated Plants in Ohio,) 
Oklahoma, 49^(A Rhlzomorphio Root-Rot of Fruit Trees,) 

Oregon, 65 (Creameries and Cheese Factories of Western Oregon,) 

Tennesee, (Thirteenth Annual Report of the Agri, Exp, Station ior]1900,) 
Texas, 68 (Pruning and training Peach Orchards.) 

Utah, (Eleventh Annual Report of the Agri. Exp, Station for the Fiscal 
Year ending June 30, 1900.) 70 (Experiments in Pork Production,) 
71 (Carrying capacities of Irrigation Canals.) 

Virginia, 107 (Feeding Stuffs,) 110 (Animal Parasites, Part III,) 

American Journal of Pharmacy. April, [Editor,] 

AnnualjiReport on the State Geologist for 1899, New Jersey, Report on Forests# 
Botanical Gazette, Chicago, Mar, [Editor.] 

Fern Bulletin, April. [Editor.] 

New Jersey Horticultural Society Report. [Dr, John Gifford.] 

Plant World. Feb, [Editor.] 

Speoial Bulletin of the Ohio Agri. Exp. Station, No, 4, , [A* D« Selby^] 

The Forester, Mar. [Publishers.] 

Torrey Club Bulletin, Feb*, Mar* [Editor,] 
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Contributiona from the Dept, of Botany of Columbia University 
American Ferns — II. The Genus Phanerophlebia, 

Anthnrus borealis Burt, 

A Review of the Species of Lycopodium of iTorth America, 

A Revision ■>£ the Korth American Species of Scleropodium, 

Contributions to a better knowledge of the Pyrenomycetes I ; — 

Notes on the Flora of Middle Georgia, 
do do South Georgia, 

Revision of the Genus Triplaris, 

Some northwestern Erysiphaceae, 

Studies in the Leguminosae, I, II, HI, 

Studies in the Botany of the South-eastern United States. 

Studies in Sisyrinchium I : Sixteen New Species from the Southern States, 

II ; Four New Species from Michigan, 

III : S, angustifolium an t some Related Species New and Old, 

IV : S. angustifolium and Related Species of the West and North-west 
V : Two j-New Eastern Species, 

VI : Additional New Species from the Southern States, 

VII ; The Species of British America. 

Yin : SisjTinchium californicum and Species of Hydastlyus, 

The Effect of Chemical Irritation on the Economic Coefficient of Sugar, 

The Common Parasite of che Powdery Mildews. 

The Insular Flora of Mississipi and Louisiana. 

The Nomenclature of the New England Agrimonies, 

Turgidity in Mycelia. 

Two hitherto confused species of Lycopodium. 

South America. 

Boletim da Agricultura, Sao Paulo, Brazil, No. 6. [Sec. of Agri.] 

Estatistica Especial da Lavoura de Cafe, &c., (Supplement to Bol, da Agri, 
No. 6.) [Sec. of Agri.] 

Central America. 

Boletim del Institute Fisico-Geografico de Costa Rica. [Director.] 

POLTOESEA. 

Planter’s Monthly, Hawaii, Feb., Mar. [Editor.] 

SEEDS. 


^rom Dr* D* Morris , Barbados — 

Thrinax Morrisii 

JProm B, K* Tomlinson, Esq*, Lacovia — 

Mahogany 

From G, 8, Jenma^i, Esq*, British Guiana — 

Euryale ferox, Andira surinamensis, Macrolobium aoacimfolium. 
From Dr, Franmchi, Santa Barbara, Cal — 

Acacia armata Lavaiera assuri'entifolia 

Albizzia lophantha Lippia cuneifolia 

Oodetia ampna Ricinus cambodgensis 

, grandiflora sanguineus 

purpnrea zanzibarensis 

** quadrivulaera SoUya heterophylla 

** rubicunda Tacsonia mixta 

viminea Tetragonia expansa 

HERBARIUM, 


From Frof* B* Harold Hume^ B, 8c*, Florida — 
74 Specimens of Fungi of Florida 
From Tomlinson, Esq., Lacovia — 

Lace Bark Flowers and Leaves, 


[Issued 4th May, 1901.] 
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BOTANICAL DEPABTMENT. 


New Series.] JUNE, 1901. * 

■' Part 6. 

PUPIL-APPRENTICES AT HOPE GARDENS. 

Young men in limited numbers are allowed the privilege at Hope 
Gardens of receiving training in the elementary principles and the 
practice of agriculture. 

They are not bound as apprentices, as it is found more convenient 
for purposes of discipline to engage them as labourers at the rate of 
8/ per week for the first year, 4/ per week for the sec )nd year and 6/ 
per week for the third year. After three years employment can 
generally be found for them with planters, if they have proved in- 
dustrious and capable. 

ErISIl apprentice has to make his own arrangements about board and 
lodging. A few rooms are provided in the gardens, where some of the 
apprentices are housed. ‘ This is a privilege, however, which cannot be 
claimed by any, but it is offered when vacancies occur, in the first 
instance, to apprentices whose friends live at a distance, and only so 
long as they give entire satisfaction. 

Apprentices are required to work exactly in the same way as garden 
labourers, and to do anything and everything they are told in connec- 
tion with the work carried on. Fo guarantee is given that they will 
be specially trained in any particular branch of the work, but they will 
be given opportunities to acquire a general knowledge of the follow- 
ing 

1. Cocoa, Raising seedlings, potting, planting, pruning and train- 
ing, curing. 

2. Citrus. Raising stocks, budding, planting out, insecticides and 
their application, and general care of tree. 

3. Grape Vines, Pruning and general care of vines. 

4. Fines* Planting and general care. 

6. Nutmegs, Raising stocks, grafting, planting out. 

6. Tobacco, Raising seedlings, planting out, cultivation, cutting, 
and curing. 

7. Propagation of plants generally, potting,;Watering and the 
details of nursery wor£ 

Apprentices are also allowed to attend the demonsttations given foi 
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half an hour each day, on the application of the principles underlying 
practical agriculture. 

They are expected to purchase books which are recommended to them, 
and to study in their spare time.] 

They must be steady, punctual, diligent and painstaking, and any 
breach of discipline may be punished by a fine, or by instant dismis- 


sah 

At present there are no vacancies, but names may be sent to the 
Director with full particulars of age, place of education, attainments, &c] 


;nuts*— I. 

Cheroonjie 

(Buchanania latifolia, Eoxb.) 

As nuts are considered now to be of dietetic value, it may be useful 
to indicate from tinoe to time such as are growing in the Botanic Gar- 
dens, or are already found wild in the island. 

^ Cheroonjie is the name given in parts of India to the fruit and the 
kernel of a tree known to botanists as Buchanania latifolia. The fruit 
is said to be sweet and laxative, and is used to relieve thirst, burning 
of the body, and fever. The flavour of the kernel is described as 
between that of the pistachio and the almond. The kernels are eaten 
roasted with milk, or made up into native sweetmeats. They yield 
50 per cent of oil, but this is scarcely ever jprepared. 

This tree is allied to the Cashew, but in the latter the top of the 
stalk becomes enlarged into a fleshy fruit. Both belong to the family 
Anaoardiacem. 

SouARi OR Butter Nut. 

(Oaryocar nuciferum, Linn.) 

The Butter Nut Tree is a native of British Guiana where it grows 
in the forests along the banks of rivers, attaining a height of 100 feet. 
Its nuts are kidney-shaped with a very hard woody shell, of a brown 
colour and covered with wart-like protuberances* The kernel is 
large and white with a very pleasant taste, and yielding by pressure a 
bland oil. 

The wood is hard and durable, and is used for ship-building, mill 
work, &o. The plant belongs to the same family as Tea, viz. ; 
TernsirommiaeeaCn 


A DWARF WEST INDIAN PALM. 

In December; 1890, Dr. Morris discovered in Anguilla an interest- 
ing little palm growing on broken limestone rocks. It was present 
in fairly largje quantities, and the fan-shaped leaves were used for 
thatching native hxits. The chief interest attached to this palm is con- 
nected with its dwpf habits The largest and apparently most 
matured specimen did not measure more than about 30 to 86 inches 
in height, and the stem was about 24 inches in diameter/^ This palm 
hitherto unknown to science was named Thfim0 Mornciu 
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Dr. Morris has lately sent seeds of ttis palm to the Botanic Gl-ardeii« 
in Jamaica, accompanied by tlie following letter : — 


The Commissioner of Agriculture for the West Indies to the Director 
of Public Gardens and Plantation^ Jamaica. 

Barbados, 


Deab Sir, 


21st March, 1901. 


By last mail I forwarded for your acceptance about 600 seeds of 
Ihrinax Morrisii. I hope these have safely reached you. 

2. These seeds were obtained after a good deal of trouble and 
expense. The original plants have been nearly all destroyed at Angu- 
illa, and it is doubtful whether further seed will be obtained except 
from one of the Danish islands where the specimen is said to exist very 
sparingly. There is a handsome specimen of this palm growing at the 
Botanic Station at Gf-renada. This is about four to five feet high and 
in vigorous health. The segments of the palmate leaves are divided 
almost to the base and this character as well as the rather upright 
petioles easily distinguishes the species from Thrinaic radiata and other 
small palms of this group. 

, I should be glad to learn of the occurrencs of this palm under cul- 
tivation elsewhere in the West Indies. 


I am, Dear Sir, 

Faithfully yours, 

D. Morris, 


“ DISEASES m PINE-APPLE PLANTS. 

Some diseased pine-apple plants were sibmitted through Dr, Mac- 
Dougal of the New York Botanical G}-arden to Prof. Webber, and the 
following report was very kindly written on them 

The diseased pine-apple, is affected with a malady which we know 
as blight. While this trouble has not been carefully investigated 
there seems to be but little doubt that it is oiussd by a parasitic fun- 
gus attacking the roots in a manner similar to that of the Fumrium 
disease which Docter Smith has describe! as affecting the cotton, 
melon, squash, ect. The f ungus has been traced into the root hai^ 
and thence into the small lateral roots and up iuto the stem where it 
frequently causes a blackening and rotting of the tissue, li yet 
remains to produce the disease by inoculation, however, so we cannot 
say that the fungus found in such diseased plants is the primary 
causa of the trouble. The plants affected with the maUiy 
show the symptoms by witheriug and decay of the tips of the 
particularly on the outer row. This gradually contiuues until 
leaves are affected an! the plant is reduced to a mere stut)|p. 
quentlythe disease goes on for a considerable perioii aii iti the 
of the cabbage wilt without causing the death of the ^lant. Such 
, plants, howaTcr, have proved worthless and as fhey Ui%ht as well he. 
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aiig up and their places supplied with healthy plants. A number of 
experiments have been tried by various growers working in co-opera- 
tion with ns in digging up the plants when they first begin to show 
eiens oi the disease, cutting off the bases above the diseased portions,, 
and then resetting them. This procep, however, has not proved 
satisfactory, some of the plants seeming to recover while others go 
jl^p qV again. "We have made a few experiments in treating the disease 
by spraying the bases of the plants and soil with Bordeaux mixture, 
but results thus far have been entirely negative. At the present time 
therefore we can only suggest eradication, the taking out of diseased 
plants as soon as they appear and replacing them with fresh, healthy 
suckers. 

« 'We are also inclined to think, from the results of a few experi- 
ments, that one of the primary ways of controlling this disease is the 
rigorous selection of healthy plants. By this means we believe the 
trouble can be entirely overcome.” 


BERGAMOT ORANGE. 

The Bergamot Orange is a well marked variety of the common 
Orange. The flowers are much smaller with a delicious and peculiar 
odour; the fruit are somewhat pear-shaped, the rind is of a lemon yel- 
low colour, abounding in essential oil of a peculiar fragrance, and the 
pulp is greenish. 

The cultivation is strongly recommended by Mr. J. Oh. Sawer, 
Author of “Odoragraphia” for the production of the Oil or Essence of 
Bergamot. The fruits are used for this purpose when they are full 
grown but still unripe and greenish. One hundred fruits are said to 
yidd from 2^ to 3 ounces of essential oil. 

The principal locality where the Bergamot orange is cultivated is 
near Eeggio in southern Calabria, but it is also grown in Sicily and 
the South of France. 

Low ground near the sea seems to suit it best and the ground is 
well tilled and irrigated. 

FliickigerandHanbury state that the essential oil "was formerly made 
like that of lemon by the sponge process, but during the last 20 years 
this method has been generally superseded by the introduction of a 

E ial machine for the extraction of the essential oil. In this ma- 
te the fruits are placed in a strong, saucer-like metalio dish, about 
10 inches in diameter, having in the centre a raised opening which 
i with the outer edge forma a broad groove or channel ; the dish is fitted 
ltdth a cover of similar form. The inner surface both of the dish and 
over is rendered rough by a series of narrow, radiating metal ridges 
blades which are about J of an inch high and resemble the backs of 
lives. The dish is also furnished with some smaE openings to aUow 
the outflow of essential oil; and both dish and cover are arranged 
I a metallic cylinder, placed over a vessel to receive the -oE. By a 
aple arrangement of cog wheels nfoved by a handle, the cover, which 
|ery heavy, is made to revolve rapidly over the dish, and the fruit 
: in the groove betwe^ the two is carried round, and at the same 
b subjected to the action of the sharp ridges, which, rupturing 
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tlie oil vessels, cause the essence to escape, and set it free to flow out 
by the small openings ^in the bottom of the dish. The fruits are 
placed in the machine, 6, 8, or more at a time, according to their size, 
and subjected to the rotatory action above described for about half a 
minute, when the machine Jis stopped, they are removed, and fresh 
ones substituted. About 7,000 fruits can thus be worked in one of 
these machines in a day. 

During some weeks after extraction it gradually deposits a quan- 
tity of white greasy matter (bergaptene,) which, after having been ex- 
hausted as much as possible by pressure, is finally subjected to distila- 
tion with water in order to separate the essential oil it still contains. 

The fruits from which the essence has been extracted are sub- 
mitted to pressure, and the juice, which is much inferior in acidity 
to lemon juice, is concentrated and sold for the manufacture of citric 
acid. Finally, the residue from which both essence and juice have 
been removed, is consumed as food by oxen.” 

The Director of Public Gardens and Plantations was most anxious 
to introduce this plant into cultivation in Jamaica. Several attempts 
were made to raise plants from seeds imported from Italy, but none 
germinated. A few fruits bave been obtained through the kindness 
4>f Mr. Damman, Seed Merchants of Naples. Each fruit contains only 
from 1 to 3 or 4 seeds, so that the number of' plants available for dis- 
tribution has been very limited. Twenty plants have lately been sent 
to the Commissioner, Imperial Department for Agriculture in the W. 
Indies ; others have been distributed to planters in Jamaica; so that 
it is to be hoped that this very desirable Citrus tree will soon be firmly 
established throughout the W, Indies, and that fruits will he avail- 
able on the spot wherever it is found that it succeeds. 

A MEDICINAL WEED, 

Cheat (Andrographis panioulata). 

This is a common weed in the Liguanea plain. It is a native of 
India and Ceylon, and was no doubt originally introduced by means of 
the Botanic Gardens. 

Dr. Wattes in his Dictionary of Economic Products of India states 
tibat this bitter shrub is well known and forms the principal ingre* 
dient of a household medicine extensively used in Bengal. The ex- 
pressed juice of the leaves, together with certain spices such as car-* 
damoms, cloves, cinnamon, &c., dried in the sun, is made into little 
globules, which are prescribed for infants to relieve griping, irre^ 
nlar stools, and loss of appetite. The medicinal properties of this 
plant are many. * The roots and leaves are febrifuge, stomachic, tonic, 
alterative, and anthelmintic. It is used in general debility, in oon-» 
valesoence after fevers, and in advanced stages of dysentery. It is 
also used as a tonic, stimulant, and gentle aperient in the treatment 
.of several forms of dyspepsia, and in the torpidity of the alimentey 
-canal. The expressed juice of the leaves is a common domestic ^ 
medy in the bowel complaints of children. Dose : 1 to 2 ounces 
infusion, and 1 to 4 drachms of the tincture. . . 

Great belouj^s to the same family, Aoanthaeem, as the common blue 
^lowered Spirit Leat'^ 
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VANILLA IN SEYCHELLES. 

Articles on Vanilla have appeared in Bulletin for October, 1898^ 
^ith, a drawing showing method of pollination and in Bulletins for 
February, 1896 and March, 1900. The drawing is also reproduced in' 
the Bulletin for June, 1800. 

The Administrator of the Seychelles in his Annual Eeportfor 1899,'. 
adyises that a vanilla plantation should not be started with a smaller 
capital than £1,000, as a crop cannot be expected under three years.. 
Suitable vanilla land, in Seychelles easily accessible, cannot he pur- 
chased under Es. 800 an acre, and, even at this price, is not readily 
obtainable. The Crown has there in the hills a few hundred acres of 
land, suitable for vanilla for lease on terms of nine years, with the 
option of renewal for a further term of five years. 

Under the old system, ramely, planting on bars, wires, &c., from 
1,200 to 1,300 vines were planted per acre. Vanilla is now planted 
on live trees, and the number of vines planted depends on the nunaber 
of trees growing on the land. Cuttings of quick- growing shrubs are 
now often planted in vacant spots, and after three months vines ere 
then planted on them. Vines are planted six feet long, and will begin 
to bear three years after plantiog, hut will only reach their prime in 
three years more. Vines are worth from Es. 4 to Es. 8 per 100, ac-. 
cording to the district. The wages of men employed on Vanilla plants 
tations vary from Es. 12 to Es. 14 a month, and of women from Es. 6 
to Es. 8, in both cases without rations. Labourers on hill estates are 
not easjr to get, and, as a rule, the African labourers prefer working 
on moiti6 or share system. A man can plant 300 cuttings of vines a 
day, and can keep in good order throughout the year 2,500 plants. 
“W omen are employed for pollinating the flowers, removing the 
pollen from the anther of the flower and applying it to the stigma, 
without which operation the flower is lost. No flowers can be polli- 
nated after midday. A woman can pollinate from 6C0 to 800 flowers 
per day. 

Each vine can produce from26 to 80 pods of different sizes, from four 
inches to eight inches long. On an average, 130 green pods go to one 
lb., of prepared vanilla, the pods shrinking considerably in prepara- 
. tion, and losing a quarter of their weight. The preparation of vanilla 
has much improved of Iste years. Sun* drying is no longer in vogue. 
Nearly aE vanilla is now cured in properly constructed drying rooms, 
hpted with hot air. The French method of steaming the freshly- 
picked vanilla pods has been tried, hut the boiling-water process is 
generlly adopted. 

The local price for vanilla varies. In 1899 fine prepared pods 
ietched Es. 16 to Es. 18 per lb. 

"ri^Thia year the price is from Es. 14 to Es. 16. Green pods are now 
m>ld at Es. 10 per 100 pods. 

/'The regular flowering season is from August to December. The 
cost of preparation represents from Es. I to Es. 1.50 per lb. The 
i ^ gathered about nine months after the flowers have been pol-^ 
and are^cured in. from three to four months. In Peychdles^, 
Tanilla ^dtiomg coup tries, there are had seasons, whea 
«^SBive rain, the yield' of the vine is poor. A presenv 
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tlie prosperity of Seyolielles practically depends on the one product, 
Tanilla, In 1895, for example, the crop almost entirely failed, and 
the exports were consequently less by Rs 162,335 than they were 
in 1894. In 1896 the crop was an exceptionally good one, and the 
exports for that year exceeded the exports for 1895 by no less than 
Rs. 936,150. 


THE PEANUT OIL INDUSTRY. 

A general articlr on the peanut or pindar-nut wilf be found in Bul- 
letin for April, 1897, (page 75) in which the expression of oil is no« 
ticed, and the use of the resulting cake for cattle food. 

The TJ. States Consul at Marseilles, according to the London Times^ 
reporting lately on the peanut oil industry, observes that more oil 
is extracted in Marseilles from oleaginous seeds than in any other 
place in Europe, and the industry is beginning to flourish again 
after the depression produced by the introduction of American cot- 
ton-seed oil and the failure of the seed crops elsewhere. As no 
special machinery or process is employed in the manufacture of 
peanut oil as distinct from other oil seeds, the manufacturers 
crush arachides, or peanuts when the market is favourable, but 
not to the exclusion of other seeds. Last year over 71,009 tons of 
peanuts reached Marseilles; at Bordeaux a large quantity of West 
African nuts of good quality is crushed, and there are some mills in 
the north of France, but Marseilles stands pre-eminent in the industry. 
The nuts are scarcely ever ground whole, as this produces inferior oil 
and cake of little value. In fact, a large quantity of the nuts arrives 
shelled, after which the inner or red skin is removed as much as 
possible by process resembling those for cleaning wheat in flour mills. 
These are described in detail in the report. After the kernels have been 
separated and cleaned they are ground and enveloped in strong fibrous 
mats, are subjected to hydraulic pressure, and the clarifying of the oil 
done by means of filters and fuller’ s earth. The husks are sometimes 
ground with the cake, and form an inferior food for cattle, and when 
coal is dear they are used as fuel in the oil mills. The crude oil runs 
out thick and troubled, and must be filtered to make it a bright yellow, 
while if it is to be water white in colour it must be treated further 
with animal black and fuller’s earfch. It is stated that no alkaline lyo 
is used, but the art is somewhat secret. The sources of supply are 
Bombay, Mozambique, and Senegal. In some years the Airiean 
supply is wholly swamped by the supplies from India, and at ooe time 
it seemed that Africa would be unable to compete permanently with 
India. But though the latter still sends large quantities of nuts to 
Marseilles it appears to be using more and more of its crop at home, 
so that, while the imports between 1890 and 1896 were mostly from 
India, in 1896 to 1899 they were mainly from Africa. In the earlier 
year of the decade American cotton oil menaced the crashing trade 
Marseilles with extinction because of its low price, but app^e^l^ 
new demands for oils have arisen, for the production iu Mar^Sl^hiS 
returued to its former average, and prices also, after 
ments, have resumed their old level. There has a irorld-wide 
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decrease in the amount of animal grease, while America is consuming 
her o^n cotton-seed oils in vastly increased quantities, and the conse- 
quence is an increased demand in vegetable oils. Although the pro- 
duction of the nuts in Africa is enormous, no improvement in the mode 
of cultivation or the price is anticipated for years to come The soil 
is readily exhausted by the crop, and nothing is done to restore its 
virtue ; labour though cheap, is thriftless, and hard to obtain when 
wanted, and transportation is defective. The uses of the oil are 
numerous ; it is described as “ the most polymorphous of all oils, 
adapting itself to all purposes, including nutrition, lighting, lubrica- 
tion, and blending,” It is the most difficult of all oils to detect when 
adulterating olive oil, for its chemical reaction is white. The best 
qualities are, in fact, used for the table, either pure or mixed with 
olive or sesame oil; as an illuminant it gives a soft white light ; when 
neutralised it is much esteemed for lubricating, and is always pre- 
ferred to cotton-seed oil It is also largely used in the manufacture 
of soap, and is the characteristic component of the famous Marseilles 
white soap. 

OAMOENSIA MAXIMA. 

Oamoensia maxima flowered in April, for the first time, in Hope 
Gardens, It is said to be the largest flower of any plant in the 
leguminous order ; the colour is white, edged with gold. 

The first specimens of these flowers found by the botanist Welwitsoh, 
in Africa, were one foot long, but in cultivation they have not attained 
;the same length. The plant flowered for the first time in England in 
1834^ Camoemia is a climbing plant, a native of Angola. It belongs 
to the pea family, Legnminosae* Welwitsoh’s specimens were collected 
in Golnngo Alto, a little north of the river Ouanza. Subsequently 
.specimens were sent to Kew from Quiballa, a place situated about 
sixty miles inland from Ambriz, and from the Congo below Stanley 
Pooh Welwitsoh gave it the name of Qiganthemim HGanden$ in 1859, 
and afterwards in 1865 altered it to Camoensia The former name has 
been adopted in the Catalogue of Welwitsch^s African Plants/^ by 
Mr. W. r. Hiern, Welwitsch described it as a robust shrub, climb- 
ing to a great height, and then hanging down its graceful branches, 
constituting the highest ornament amongst the climbing shrubs of 
iChis region ; flowers very large, emitting a peculiar odour,” 

At Hope Gardens it is growing over a calabash tree on the lawn. 
The flowers measure 10^ inches, from base of sepals to tip of standard. 
The standard is 7 inches long by 4| inches broad. The petals are 
Ijure white in colour, the edges beautifully crisped, and edged with a 
lifle of gold. The standard, in addition, has a deep shading of yellow 
do^n the centre, breaking up into small, irregular patches of pure 
gold near the apex. 

The Hope plant produced a raceme of thirteen flowers at first, and 
afterwards a second raceme of 8 flowers. The flowers expanded first 
pairs, then in sets of three, and finally by single blooms. Each 
lasted in full beauty nearly two' days. The pods dropped off 
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POTATO DISEASES AND THEIR TREATMENT, 

An article on Potato Scab, and remedies for it appeared in Bulletin 
for June, 1900, (page 87). The following paragraphs deal with vari* 
ous diseases affecting the potato ; they were written by Mr. B. T. Gal- 
loway, Chief of the Division of Tegetable Physiology and Pathology 
of the TJ. S. Department of Agriculture, as a Farmers’ Bulletin" (No. 
91). As attention is now being paid to the cultivation of potatoes 
with a view to the export of new potatoes" to England, it will be 
advisable to note carefully any signs of disease and to apply the treat- 
*ment recommended at an early stage. 

Potato Leaf Blight, or Early Blight. 

{AlUrnaria solani (E. & M.) Sorauer.) 

This disease is widespread and destructive. It is confined to the 
leaves and green stems, and appears about the time the tubers begin 
to form, but may be noticed earlier if the growth of the plants has 
been checked in any way. The first indication of its presence is the 
appearance on the leaves of grayish brown spots, which soon become 
hard and brittle. The disease progresses rather slowly, the spots 
gradually becoming larger, especially along the edges of the leaflets. 
At the end of ten days to two weeks half of the leaf surface may be 
brown withered, and brittle while the rest is of a yellowish green 
colour. Three weeks or a month may elapse before all the leaves suc- 
cumb. The stems in the meantime remain green, but they too finally 
perish through lack of nourishment The tubers stop growing almost 
as soon as the leaves are attacked, and as a result the crop is practi- 
cally worthless. 

TREATMBNT. 

Early blight may be held in check by the application of the fungi- 
•cide Bordeaux mixture. This is prepared and applied as follows: 
Pour into a 50-gallon barrel 26 gallons of clean water ; then weigh 
•out 6 pounds of crushed bluestone, or copper sulphate, and after tying 
it in a piece of coarse sacking suspend the package just beneath the 
surface of the water by means of a string tied to a stick laid across the 
top of the barrel. In another suitable ve-^sel, such as a tub or half 
barrel, slack 4 pounds of fresh lime. Slack the lime carefully by pour- 
ing on small quantities of water at a time, the object being to obtain 
as mooth, creamy liquid, free from grit, When the lime is slacked, 
add sufficient water to make 25 gallons. As soon as the bluestone is 
dissolved, which will require an hour or more, pour the lime mEfc and 
bluestone solutions together, usinj a separate barrel for the purpose 
and stirring constantly to effect a thorough mixing. It sometimes 
happens that sufficient lime is not added, and as a result the foliage 
may be injured. To be certain that the mixture is safe, hold a steel 
knife blade in it for two or three minutes and if the polished surface 
of the blade shows a copper coloured tinge add more lime, but if it 
stays bright the mixture is safe to use. Application of the 
.should begin when the plants are 4 to 6 inches high, and shpuP'^ife 
repeated at intervals of twelve to fourteen days until fife or treat-* 
ments have been made. By adding 8 ounces of Pa^is tq ewh 
barrel of the Bordeaux mixture a combined f ungictde ap:d insecticide 
is obtained, and this will prevent the attacks of the Colorado potato 
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beetle^ the flea beetle, and other insects. Before adding the Paris 
green it should be mixed with a small quantity of water, and when a 
thin paste is obtained this should be thoroughly stirred into the barrel 
d Bordeaux solution. 

. The success attending the application of the Bordeaux mixture de- 

5 ends in large measure upon the thoroughness with which it is applied, 

*6 reach all parts of the plants above ground with a fine spray re* 
quiries a good force pump and a suitable nozzle. The knapsack sprayer 
will he found one of the most useful machines for spraying fields ol 3' 
acres or less. For larger plantations more powerful machines should be 
used. A cheap and serviceable apparatus, well suited for this work, may 
he made by mounting a good, strong force pump on a barrel, and then 
placing the barrel and mounted pump in a light wagon. The entire 
outfit, including barrel, pump, hose, nozzles, operator, and boy to drive,, 
may be drawn by one horse. As the wagon is drawn slowly between 
the rows the man in the wagon may operate the pump and at the same 
time keep the mixture stirred, while two others on the ground hold 
the nozzles and direct the spray over the plants. The nozzle found to 
be the best suited to the workjs the Vermorel. This is now offered 
for sale by pump manufacturers and dealers in seeds and agricultural 
implements. W here there are only a few plants to treat, simple devi- • 
ces for the application of the fungicide, such as watering cans, the 
syringes used by florists, etc., may be used. 

Potato Blight, Late Blight, or Bot. 

{Fhyiopkthora infestans (Mont.) de Bary*) 

This disease attacks the leaves, stems and tubers. Generally the 
first noticable effect upon the leaves is the sudden appearance of 
brownish or blackish areas, which soon become soft and foul smelling. 
So sudden is the appearance of the disease in some cases, that fields 
which one day look green and healthy may within the next day or two 
become blackened as though swept by fire. The rapid spread of the 
disease, which is caused by a parasitic fungus, is dependent in large 
measure upon certain conditions of moisture and heat A daily mean 
or noTOal temperature of from 72° to 74° P. for any considerable time, 
accompanied by moist weather, furnishes the best conditions for th o 
spread of the parasite. On the other hand, if the daily mean or nor- 
mal temperature exceeds 77° for a few days, the development of th e 
disease is checked. This fact explains why the fungus seldom occur s 
to any serious extent in sections where the mean or normal daily tempera 
tttie exceeds 77° for any length of time, and probably why it appears 
later than the disease discussed under the former heading. The 
tubers affected with the disease show depressed, dark-coloured areas 
on the surface, while within are blotches and streaks of a brownish or 
blackish colour. Other diseases may produce similar effects, so that 
in this case the changes are not so characteristic as those shown by 
the leaves. For many years it was believed that most of the injury 
to the potato was due to this disease, but recent investigations have 
shown that view to be erroneous. 


TREATMENT. 

me treatment as reoommiended for early blight should be fol* 
found to prevent the blighting of the tops anct 
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rotting of tte tubers. In regionai where late blight is known to occxuv. 
care should be taken to begin flis application of the Bordeaux mixture' 
before the attacks of the fmgus. In all this work it must be con-^ 
stantly kept in mind that the main object is prevention rather than 
cure. Benefit will undoubtedlj result if only clean, healthy potatoes 
are used as seed. Decayed and discoloured tubers should be fed to the 
hogs, as it is poor policy to plaoit them. 

Bhown Rot, 

{Bacillus sohitacearum Smith). 

f^This disease occurs in many parts of the South, and, in addition to at- 
tacking the potato, is found to seriously injure eggplants and tomatoes. 
In the case of the potato, the leaves, stems, and tubers are affected. 
The diseases usually mauifests itself by a sudden wilting of the foliage^ 
and soon the whole plant may, become affected, the leaves and stems 
shrivelling and then turning brown or black. The disease reaches the 
tubers through the stems, prodneing a brown or black discolouration of 
the tissues and ultimately a complete breaking down or rotting of all 
the parts. Brown rot is caused by a bacillus, a minute organism, 
which multiplies in the tissues and through its action produces the^ 
effects mentioned. Various iuaects, such as Colorado beetles, fles^ 
beetles, and blister beetles, aerre as carriers of the disease. These in-' 
sects may feed on a diseased plant, and in their visits to adjoining 
healthy ones infect the tissues through bites and possibly in other 
ways. 

TO15ATMENT. 

Throughout the South, uameLy in South Carolina, Mississippi, Ala- 
bama, and adjacent States whcio this disease is known to occur, a 
thorough system of spraying, such as recommended for early blight,, 
should be followed. In additioin, all diseased vines should be removed, 
and destroyed as soon as possible, and the tubers should be dug and. 
either used at once or stored in s cool, dry place. In planting it would 
he well to avoid land which has just been used for tomatoes or egg- 
plants, and finally seed tubers from localities where the disease ia 
absent should be used if practicable, 

Potato Scab. 

{Ooepom uabm Thaxter.) 

Scab is one of the most widespread diseases affecting the potato. In- 
juries of various kinds may produce a roughened surface, but it is safe* 
to say that most of what ia known as scab is due to the attacks of a 
minute parasitic fungus, fipatj studied and described by Dr. Roland 
Thaxter, of Harvard university. 

tesatment. 

Potato scab may be successfolly controlled by treating the seed pre- 
vious to planting. Two fungicides are used for the purpose, namel;^" 
corrosive sublimate solution m.i formalin solution. To prepare fw 
first, dissolve 2| ounces of coTrosive sublimate, or bichloride of 
ciiiy, in about 2 gallons of hot water and after ten or twelte hours ^ 
dilute with clear water so that lie whole quantity makes 15 gaflom* 
Oorrosive sublimate is a poiscu and must therefore not he placed wher#* 
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It can. fall into tlie hands of children or irresponsible persons. To pre- 
pare the formalin solution, mix 8 fluid ounces of commercial formalin 
Otherwise known as 40 per cent formic aldehyde) with 15 gallons of 
water. 

To treat tlie potatoes with tke corrosive sublimate solution, immerse 
them for an hour and a half in the liquid and then spread out to dry. 
Finally out and plant in the usual manner. A large barrel is a con- 
Tenient receptacle for the solution. The potatoes may be placed in a 
coarse sack and suspended in the liquid, care being taken to wash the 
tubers before dipping, provided they are very dirty. All treated tubers 
should he planted in order to avoid danger from the poison upon them. 

It has been shown that the formalin is fully as effective against scab 
as the corrosive sublimate solution, and as it is far less dangerous it 
will probably come into more general use. In treating seed with this 

{ )reparation the whole potato should be soaked for two hours in the so- 
ution already described. After soaking, the potatoes may be dried, 
cut, and planted in the usual way, care being taken not to allow them 
to become contaminated by coming in contact with bags, boxes, or 
bins where scabby potatoes have been kept. In practice it is found 
ihat 15 gallons of either of the foregoing solutions will be sufficient to 
treat 20 to 25 bushels of potatoes, taking ordinary precautions of course 
not to waste too much of the fluid as each lot of tubers is dipped. 

Tip Burn, Leaf Burn, or Scald. 

This disease of the leaves occurs in many parts of the country and 
is often confused with early blight. The tips and edges of the leaves 
turn brown and these discolored areas soon become hard and brittle. 

The burning or scalding may occur at any time and as a rule is the 
result of unfavourable conditions surrounding the plant. Long-con- 
tinued cloudy and damp weather followed by several hot and bright 
days is very apt to result in the burning of the foliage. This is es- 
pecially the case on soils carrying a comparatively small percentage of 
moisture. When the weather is cloudy and damp the tissues of the 
potato become gorged with water and this has a tendency to weaken 
them. If the sun appears bright and hot when the leaves are in this 
condition, there is a rapid evaporation of the moisture stored up in their 
.cells. The evaporation may be faster than the supply furnished by the 
jTOots, and if this continues for any length of time the weaker and more 
tender parts first collapse, then die, and finally turn brown and dry up. 
Tip burn may also occur as the result of protracted dry weather. 

’TREATMENP. 

Little of a specific nature can be said on the treatment of this 
-trouble. Numerous factors are involved in the matter, so that only 
general statements are possible. Every effort should be made to keep 
the plants in good growing condition, for if they become checked 
through lack of proper food or cultivation or both they are more apt 
to burn. It is a fact that where the Bordeaux mixture is used for 
ether diseases burn is less apt to occur, and this furnishes another 
instance of the remarkable properties of the fungicide. Briefly, there- 
ibre, the plants should be kept as vigorous as possible by good cultx- 
plenty of available food^ and the application of Bordeaux 
inixture, as recommended for early blight. 
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Absenical Poisoning of Potato Leaves. 

In many sections where Paris green in water is applied to potatoes 
injuries are produced which can not be distinguished from early blight 
by any ordinary examination. It frequently happens, therefore, that 
farmers are led to believe that their potatoes are affected with earljr 
blight and other diseases when the trouble has been brought on by 
themselves through the improper use of Paris green. Injuries result- 
ing from the use of this substance are very apt to occur where flea 
beetles have eaten the foliage. The arsenic attacks the tissues at such 
points, and as a result more or less circular brown spots are produced,, 
having for their centres the holes eaten out by the flea' beetles. By 
combining the Paris green with Bordeaux mixture, as already described, 
these injuries may be wholly avoided. 

Concluding Remarks. 

The cost of the work of spraying as described here will depend to 
a conderable extent upon the kind of machinery used and the price 
paid for labour. With suitable apparatus and labour at $l 60 per day, 
potatoes may be sprayed six times for about $6 per acre. This esti- 
mate is based upon experiments extending over several years and 
includes the cost of chemicals as well as labour. The cost of treating 
scab is mainly in the labour involved in dipping and drying the seed 
and seldom exceeds 16 cents per acre. Much attention has been given 
to the effects of Bordeaux mixture on the growth and yield of potatoes 
aside from its value in keeping parasitic foes in check. It has been 
shown conclusively that it pays to apply this preparation if for no 
other purpose than to induce a more vigorous growth. Three or four^ 
applications of the mixture have in many cases increased the yield of 
potatoes 50 per cent, so that no matt r where the crop is grown or 
whether diseases are present or not the writer feels warranted in re- 
commending the application of the mixture on the ground that its use 
will yield a handsome return. 
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Iowa. 53. (The Asparagus Bust in Iowa). 
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Maryland, 72 (Poach Growing in Maryland). 73 (Suggestions about 
combating the San Jose Scale). 

Michigan. 186 (First Report of the Upper Peninsula Experiment Station), 
New York. 188 (Spraying for Asparagus Bust). 189 (A little-known 
Asparagus Pest). 190 (Report of Analysis of Paris Green and 
other Insecticides in 1900). 191 (A Fruit-Disease Survey of 

Western New York in 1900). 

Vermont, 83 (Apples of the Fameuse Type), 84 (Analyses of Commercial 
Feeding Stuffs). 85 (Potato Scab and its preventiou), 86 Ana- 
lyses of Commercial Fertilizers), 

’Wisconsin. Special Bulletin (The Prevention of Oak Smut), 84 (Bovine 
Tuberculosis in Wisconsin)'86 (Analyses of Licensed Commercial 
Fertilizers 1901). 87 (Native Plums). 

A List of the Ferns and Fern Allies of N, America, North of Mexico, with 
principal Synonyms and Distribution, [Smithsonian Institute,] 

American Journal of Pharmacy, May, [Editor,] 

Botanical Gazette, Chicago, April. [Editor,] 

Oontr. from the Gray Herbarium of Harvard University, Nos, 20 and 21, 
Some recent Publications and the Nomenclature they represent, (Harvard 
University.] 

Journal, New York Botanical Garden, April, 

The Forester, April. [Publisher.] 

The Plant World, Mar., April, [EditorJ 
Torrey Club Bulletin, Aprff. [Editor,] 

South Carolina Inter-State and West Indian Exposition. Dec, 1, 1931 
June 1,1902, 

Cotton Culture, Experiments with Fertilisers.*] 

Farmers^ Guide, Plant Food, Potash in | [From OMce of the Ger- 
Agriculture ; Results obtained in the U, S, f man Elali Works, New 

Tobacco Culture. Tropical Planting. Truck j York,] , 
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South America, / ! 


Boletim da Agricultea, Sao Paulo, Brazil, No# 7, 2nd Serie Noi; I Md 2 
[Director*] 

Central Ami^ica. 

Boletin del Institnto FMco-Geografi^ de Cdsia 2 and S« 

rDirector.l 



Polynesia. 

Planter’s Monthly, Hawaii, April. [Editor.] 

Library.— (Books). 

Ewart (Alfred L) Translation of Dr. Pfeffer’a Physiology of Plants, Yol. 1 . 
Oxford, 1900, 8 vo. [Purchased,] 

Balfour (Isaae Bailey), Translation of Dr. Goebel’s Organography of Plants 
Part 1. General Organography, Oxford. 1900. 8to, [Purchased.] 

Koning(0. J.) Der Tabak. Amsterdam. Leipzig. 1900. 4to. [Pur- 
chased.] 

SEEDS. 

From G. 8. Jmmmiy Esq., Botanic Station, Vemerara, 
l^ymphsea stellata var. cyanea. 

From Dr Fittier, San Jose, Costa Eica» 

Castiiloa Tuna. 

Cedrela sp, (Bitter Cedar — Prom 600 to 3,000 ft. elevation above the sea- 
level, on Pacific Slope, Costa Rica). 

Cedrela montana (Sweet Cedar — on both slopes, from 200 to 4,000 ft, above 
sea-level in Costa Rica), 

Tabebuia rosea, (Red Savanna Oak — Pacific Slope, from 300 to 3,000 ft. 
above sea-level). 

From Director Botanic Gardens, Buenos Aires — 

Amaryllis nivea ; Cocos Yatay; Orinum ornatum ; Ounninghamia ; sin- 
ensis ; Oupressus funebris ; Hippeastrum reginee ; Littonia modesta ; 
Macliserium Tipu ; Finns canadensis ; Thuia gigantea ; Tritoma Uvaria, 

From Cwator, Botanic Gardens, Ootacamund — 

Acacia armaca ; A. aealbata ; A. decurrens ; A. melanoxylon ; Acrocarpus 
fraxinifolia ; Berberis nepalensis var. Leschenaultii ; Blettaria Oarda- 
momura ; Ohamserops Fortuaei ; Cupressus torulosa ; Clematis Zouriana ; 
Erigeron alpinus, var. Wightii; Eucalyptus citriodora ; E, corymbosa ; 
E. Globulus ; E. piperita ; Exacum bicolor ; Plemingia Grahamiana 5 
Greviliea robusta j Knoxia corymbosa 5 Lasiosiphon eriocephalus ; Li- 
lium neilgherrense ; Litsea zeylanica j Ligustrum neilgherrense ; Man- 
devilla suaveolens ; Manihot Glaziovii ; Meliosma Arnottiana ; Micheiia 
nilagirica ; Peduncularis zeylanica ; Phoenix rupicola ; Finns longifolia ; 
Rosa g^aniea. 

From The Creimrne Nimery, Co,, Bichmond, Victoria, Australia — 
Eucalyptus citriodora ; E. robusta; E, saligna. 

PLANTS, 

From G, 8. Jenman, Esq., Botanic Station, Demerara-^ 

Nymphsea Lotus ; Nymphsea Lotus, var. rubra. 

Fr^m Messrs, Herb d WidU, Maples — 

Cooperia pedunculata j Gelasine azurea ; Zephyranthes Andersoniana ; Z. 
cadnata. 

HERBARIUM. 

^ From jSet?. J". P. Hall, Beh^eat Fen, Brownes Town — 

Casalplnia Sappan. 

From Mrs. Cradwich, Half-way Tree — 

Sp, of Fungus. 

From B, K, Tomlinson, Esq., Lacovia--- 
Hirsea Simsiana, 
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CURING AND PACKING PRODUCE. 

By C. E. deMercado. 

Mr. Charles DeMercado gave a lecture last year to the teachers ua- 
dergoxng a course of agricultural training at Hope His subject was 
the curing and packing of Island produce. He kindly promised to 
revise the lecture as published by the ‘^Gleaner,” but time and op|)Dr- 
tunity have been wanting, and it is felt that it would be a pity to de« 
lay any longer its appearance in the bulletin. 

Mr. DeMercado said it gave him a great deal of pleasure to address 
his audience, not only about the proper methods of curing and pre- 
paring Jamaican products for foreign markets, but also for home con- 
sumption. We still had a great deal to learn about properly supply, 
ing our own local markets ; there were a lot of little points in that 
connection which might be very profitably studied by agriculturists. 
His hearers had been brought together to receive instruction in proper 
agricultural methods, but it was as important to know what to do 
with the crops after they were grown as to know how to grow them. 
No crops were produced in Jamaica which did not have to undergo 
some process of preparation for the market after they were grown, and 
it was at that very point that most people failed. It was not enough 
to grow the stuff ; it must he put upon the market whether home or 
foreign, in the form most acceptable to the market, so that the best 
price might be obtained. In Jamaica there could be no doubt that 
we depended entirely for our wealth upon agriculture, and his hearers 
would therefore be doing the greatest good to the country if thqr 
would impress upon those over whom they had influence the para- 
mount necessity of placing agriculture upon a proper basis There was 
no other field of employment in Jamaica which offered such prospeeis 
of wealth to a man as agriculture, none which conduced so much to the 
prosperity of the country. That was why he had taken so much in- 
terest in the subject, and had always contended that it was the most 
important which the Government could take up. The merchants 
knew very well that they were not of so much importance to the 
country — though they were a necessary go-between— as those who 
added to its wealth by agriculture. 


Vol. VIII. 
Part 7. 
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His business was to speak of the curing and packing of produce. 
Tbe first great essential in handling any crop was absolute cleanliness. 
Many products depended very largely for their selling price upon 
their aroma, which would be lost if any dirt or rubbish were mixed 
with them. Therefore, all storehouses, barbecues, packages, etc., 
should be kept scrupulously clean. He sometimes heard it said that 
people did not trouble to cure their produce well because they found 
that the same prices were paid for good and bad produce coming from 
the same district. It might happen that a merchant bought a large 
quantity of badly-cured coffee from a district, together with a few 
pounds well cured. The small parcel of good stuff was of no us to 
him ; he could not sell it separately, and it therefore had to go in with 
the inferior stuff. It would thus be seen that a man who cured his 
produce badly harmed his neighb‘.*urs as well as himself, and helped 
to get his district a had name. Co-operation among the people could 
do a great deal to remove this danger and get a good reputation for a 
district. The commercial world was constantly disturbed by over- 
production, but very seldom indeed did it witness over-production of 
the best qualities of goods. If a man had a specialty that was really 
good, he could readily find a good market for it. They saw that in the 
case of coffee ; when the price of the product dropped it affected the in- 
ferior qualities very seriously indeed, but the price of Blue Mountain 
coffee had practically not been affected at all. It was as high to-day as 
ever. He desired to make his remarks specially applicable to small 
settlers, and it might at first sight seem impossible for that class to 
reach the same degree of agricultural perfection with their products as 
large cultivators with plenty of capital at their command. But while 
absolutely the same degree of perfection might perhaps not be reached, 
it was yet within the power of the small cultivator to attain very nearly 
to it by means of co-operation. In the case of coffee, the peasant pro- 
prietor was in the same position as the largest proprietor — nay, he 
was even in a better position, for on account of the smaller extent of 
his operations he could give much closer personal supervision to the 
details. One of the essential features of good coffee was to secure a 
large bean. That was to be arrived at by attention to proper pruning 
and manuring. It might be urged that the rich man could buy 
mahures and the poor man could not, but his hearers were being 
taught by their instructors that proper manures lay ready to the 
hand of the small settler, and were to be had for a little time and 
trouble. The system of curing coffee followed for the most part in the 
lowlands of Jamaica^ — which produced what was known as “ double- 
husk” coffee — was quite wrong, and ought to be improved without de- 
lay if Jamaica was to successfully compete with her rivals. A very 
important point was only to pick each day such berries as were quite 
ffi The plantation should be gone through contantly, for this pur- 
|S)Sfe; ]^ple should not through pure laziness, want to pick a lot 
of berries at once, whether fit or not. After a start had been made to 
dry the doffee^ it should never he allowed to get wet again under any 
: circumBtahoes. The double-hush” method was to dry the coffee 
the berry. That was a bad system, because it produced coffee 
^M^oh'^was poor in *<paHty, discoloured, and deficient in aroma. It, 
P^P the berries, but of course many settlers had Ho 
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pulper and coaid not afford to buy one, and therefore bad to dry the 
coffee in the husk Coffee was a product which very quickly took up any 
external odour, dirt or impurity. If it was to be cured in the double 
husk, it should never be alio ved to lie on the ground, as was very often 
the case. Frequently care was not even taken to sweep the place clean, 
and the coffee consequeutly soaked up all the manifeli impirities 
of the soil, and was ruined. They must remember that the buyer 
abroad not only inspected the coffee he bought and judged of its 
aroma but actually ground, roasted, and tasted it. If the small 
settler did not own a barbecue let him place his coffee upon a 
clean board, but not on the bare ground, and let him take 
care that nothing foul got mixed up with it. Besides the 
double husked” and washed” coffee prepared with the pulper, 
there was a third system by which some of the coffee was washed and 
some was not. That was to say, the pulping was improperly done, 
and the coffee was taken to the merchant with half of it washed and 
half unwashed. Of course, the result was that the inferior article 
lowered the value of the good article, and the unwashed destroyed 
the va lue of the washed. 

To illustrate his remarks, Mr. DeMercado hauded round three samples 
of coffee, all from similar cultivations in the same district the only dif- 
ferences being iu curing. The first specimen was bad double husk” 
coffee, the second a better quality “ double husk,” and the third 
washed” coffee. The prices in the Loudon market were 40 per cwt. 
for the first, 45s. for the second, and 60s. for the third. Proceeding 
with his lecture, Mr. DeMercado pointed out that it was only hy 
properly pulping the coffee that the best price could be obtained. The 
pulper was not very expensive to buy, and if there were only a little 
co-operation there might be one among every group of small settlers. 
All that was necessary was for a few men to make up their minds to 
^ help themselves and help each other at the same time. Each mxn 
could send his coffee to the common pulper, and realize a much better 
price on his crop. In many districts of the Island to-day such small 
central factories were run by merchants who bought the coffee in the 
cherry and cured it themselves. He warned Jamaicans that unless 
they produced better coffee they were likely to see still lower prices. 
Brazil, taeir powerful rival in the coffee market, used ti turn out the 
product by the primitive ^'double husk,” method but in recent years the 
cultivators in that country had seen, the error of their ways, and had 
taken to pulping and washing, with the result that our unwashed coffee^ 
was being to a certain extent neglected in the market. ' 

Mr. DeMercado showed a sample of Blue Mountain coffee to illus* 
trate its superiority to the lowland product. He urged those of his. 
hearers who came from coffee districts to tell the small settlers to use 
a little patience and not pick the unripe berries. The coffee having 
been cured, he proceeded, they came to the point of packing it in the 
bag to send to the shipper. Here there was room for great improv^*^ 
ment— and bis remarks on this head applied to the shopkeeper as 
as tp the grower. He had in his pffiles a museum of foreign 
found in bags of coffee sent to his firm. , Among them wpip things 
as pumpki|is, a p nr of baby’s shoos^ a ohiael, a ht^mpa^rAead, empty 
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tins, several boots, and in fact pretty nearly every known article in 
tbe world. This was tbe result of gross carelessness. The people 
who packed the bags at the country shops were not dishonest ; they 
simply let them lie about open, and when the emptied, say, a tin of 
condensed milk, it was the most natural thing in the world to throw 
it into the coffee bag, and perhaps the opener as well. Experience 
had taught him that he dare not send away coffee without rei)ackmg 
it, or the people with whom he did business abroad would think he 
was not a honest man, and would write to tell him that when they 
wanted to buy hammers and chisels they would prefer to go to the 
hardware store. 

Turning to the subject of cocoa, Mr. DeMercado said it was a pro- 
duct of comparatively recent date in Jamaica, or rather a revival. 
When the Island was first occupied by the Spaniards they found cocoa 
growing, and they kept up the cultivation for many years, until even- 
tually it died out from want of care. He came across a citrious legend 
about it in an old book the other day. As his hearers perhaps knew, 
there was a worm which attacked the tap root of the cocoa plant and 
proved very destructive if not guarded against. The old Spaniards 
told the first English settlers that when the Indians planted cocoa they 
held a religious ceremony and poured a libation to their gods over each 
plant, which had the effect of rendering it immune from this worm. 
Of course, people were too sensible to believe that sort of thing now a 
days, and they could keep the worm away without libations. He 
covli thoroughly recommend the planting of cocoa in Jamaica pro- 
vided the district was suitable. It could he easily cured with a little 
attention and care and the small proprietor could reach a level of excel- 
lence almost equal to that of the large grower. Cocoa was one of the 
products Jamaica had improved herself in of recent years. She used to 
be much behind Trinidad, but now sbe was almost up to her. The 
house and the implements used by the large grower could be easily im- 
itated by the small man. After the cocoa had been gathered when in 
a. fit state, the pods should be kept in a dry place for some days. The 
pod should then he broken and the cocoa-beams taken out with the 
mucilage adhering to them, and put in a box with holes in the bottom 
and sides to allow of the mucilage running off during sweating. Plan- 
tain or banana leaves should he packed on top to help the sweating. 
The longer the process of sweating the better. Three or four days 
would probably be long enough in most cases. The cocoa beans should 
be changed from box to box several times during the process so that 
all parts of the heap would have a chance of equal fermentation by 
being shifted from the middle to the top or bottom. Then the cocoa 
should he put in the sun and spread out very thin. In Trinidad 
coolies walked oyer the cocoa in this state with bare feet to take up 
the mucilage, hut this must not he done after it was partially dry or 
it would break the beans. The period of drying depended upon the 
heat of the sun, hut it must he carried to such a point that the bean 
would break easiljr and the skin would leave the bean without being 
brittle. By this simple method, if properly carried out, the small 

K )uld get cocoa that, would prove readily marketable and fetch 
ood price indeed. Mr. DeMercado exhibited a sample of small 
cocoa from St, Andrew and Linstead improperly fermented 
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and sweated, and therefore only worth 70s. per cwt. in the London 
Market. A properly cured small settlers’ sample from St. Mary, 
worth 72s. or 73s. was also shown ; and a sample of the best quality, 
worth 78s. The evaporation process, he explained, was hardly practi- 
■cable for small settlers unless by co-operation. The man who cured 
his cocoa properly not only got a better price than the man who did 
it badly, but actually got more weight from the same number of beans 
because some of the mucilage dried on to the bean. 

There was such a thing, the lecturer proceeded, as a product being 
absolutely valueless if it was a little off” in quality and yet fetching 
a fair price if it was well prepared. This was the case with anatta. 
This product grew wild in Jamaica and yet had a very small market. 
It was used for colouring butter and cheese, but chemical substances 
had been discovered which did this, and so anatta had gone to the 
wall to a large extent and poor anatta was quite unsaleable — nobody 
would have it as a gift. Yet good anatta could still be sold. If 
good anatta could be sold at a hisch price, there would be some room 
for the poorer quality at a low price, but the good being down, the 
bad was nowhere. Eight or nine shillings a hundred weight could be 
got for the good article to-day. The cause of the difference in 
the quality was simply improper curing Anatta should not be 
cured in the sun, but in a shady place with plenty of draught. 
It would thus dry properly without losing an v of the colouring matter 
through evaporation hy the sun’s rays Q-ood anatta was moist after 
curing and could be squeezed up in a ball in the fingers. The bad 
quality lost its fi.ne red colouring and weat dark. A mark of all pro- 
perly cured produce was that it never got hot or fermented in the bag. 
He had taken up the question of anatta simply to impress upon his 
hearers the great commercial truth that even with the very worst con- 
dition of the market there was some demand for the good article, but 
there was no hope for the bad. 

Turning to pimento, the lecturer remarked that it was a gift of God 
to the Island. Practically speaking, we had it to ourselves ; we did 
not have to grow it, and the least we could do was to send it to mar- 
ket in a fit condition. After it was picked it should go through a 
process of sweating. It should be heaped and covered with plantain 
leaves or banana thrash, which would help to protect it from the rain* 
Great care should be taken that it did not get wet. After the sweat- 
ing process, it should be placed on thoroughly clean barbecues to dry* 
At this stage its colour should be a sort of reddish brown, if it had 
been properly sweated. Oare should be taken that it was thorougnly 
dry before it was put up, and it should he fanned. Every man, per- 
haps, could not buy a fan, but here again co-operation could come in 
usefully. The difference in price for one crop would pay for the fan, 
which he believed only cost £5 or £6. Imperfectly cured pimento 
would ferment and get hot in the bag, and lose enormously in weight. 
A man might buy 100 lbs, and in a few days find the weight drop to 
85. How could they expect a merchant to give a good price when he 
was buying a pig in a poke of this kind ? Well-cured pimento, on 
the other hand, only lost slightly in weight in shipment. In regard 
to sweating, a great deal depended on conditions and apparatus. Oare 
must be taken, as with cocoa, to sweat ah parts of the heap equally# 
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Pimento should be picked in the green state, wbich was really the unripe 
state. 

Turning to fruits, Mr. DeMercado said his remarks would apply 
equally whether the articles were intended for export or for the 
local markets. If produce such as pimento and coffee, which would 
stand all sorts of hard usage, had nevertheless to be treated most 
carefully, how much more so must perishable fruits, for only then 
could it possibly be profitable to export. The care taken must 
commence, in the case of oranges and other citrus fruits, with the 
picking from the tree. That should be done with a sharp knife or 
pair of scissors, and part of the stalk should he preserved adhering to 
the orange. One imperfect orange in a barrel would contaminate the 
whole barrel — nay more, giten time it would contaminate every fruit 
in a large room full of oranges. In picking, each orange should be 
tenderly bandied, placed gently in a basket or other receptacle, and 
carried to the house or shed where it was to be packed. Oranges 
should never be packed immediately after picking. They should be 
spread out as openly as possible in an airy roc m and allowed to dry, 
say for twenty-four hours or longer. During this time they should 
he gone over and every orange examined, and aoy showing the least 
sign of deterioration thrown away — not into a barrel in the same 
room, or close by, but as far away as possible. The reason for curing 
oranges, so to speak, was that very often defects could not be seen 
;wb€n they were taken from the tree, but developed plainly in a few 
hours. Then came the question of packing. This was the crucial 
point. A man should not think that because he managed to sell a 
lot of bad oranges once he had done a good thing. His mark would 
he known, and dealers would fight shy of his exports in future. Fui> 
thermore, he would help to give the Island produce a bad name, and 
damage his neighbours. Such a man was an enemy to the commu- 
nity. It was not with oranges as with pimento that we had the mar- 
ket to ourselves. If Jamaica oranges got a bad name, there were 
plenty of competitors to profit*by our loss of reputation, and the man 
who packed poor fruit was helping to ruin not only himself, but every 
other orange grower in the Island, The good suffered for the bad. It 
often happened that a man did not pack his own fruit. In that case 
he shouJa take the utmost care in conveying it to the local market at 
which he sold. There was no reason why oranges intended for local 
consumption should not he picked with the leaves and stalk on. It 
would make them look much more attractive, they w’ould keep better, 
and they would sell better. 

, "W ii h regard to bananas, he could not say much. The export of that 
]^pduet was only carried on by large concerns, but he urged his hear- 
tq impress upon small settlers the need of carrying their bunches 
anas to the whari as carefully as if they were babies. Here 
Jamaica had plenty of competitors, but if we got a good repu- 
tation for our bananas other places would find it all the harder to take 
away the markets which had been ours so long. If on the other hand 
we delivered bananas in a worse condition then those from Port Limon 
other places we should naturally suffer. 

' teache rs could do much to impress these truths upon the pooplo^ 
ah® thereby increase the wealth of the country and improve social con-*' 
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ditions. Their influence commenced with the child, and if they instilled 
into him proper ideas on these subjects they would do the country in- 
finite seryice. It was neither necessary nor practicable that all his 
hearers should become scientific agriculturists, or that they should all 
turn practical agriculturists out of their schools but they would be able 
by reason of the training they were now receiving, to direct the minds 
of the children into channels that would prove for their good. Every- 
body was contributing to the cost of education, and it therefore behoved 
them to see that the schools turned out men and women who would be 
useful to themselves and to the community. There was not room in 
Jamaica for another five thousand teachers, or another five thousand 
lawyeis, or another five thousand doctors; neither was there room 
for another twenty thousand shopkeepers — it would mean ruin to 
those who embarked in those lines ; but if the people would recog- 
nize that the soil was the source of wealth there was plenty of room 
for five million agriculturists, and in saying that he would ask them 
what degree of prosperity a man could arrive at by school teaching. 
They must know pretty well. If the country had a big surplus of 
lawyers and doctors, lawyers’ letters would go begging at a farthing a 
piece, and doctors’ visits would be had for nothing. But in agricul- 
ture Jamaica had the whole world for her field. Here peasant s had been 
living in the past from hand to mouth ; they had been satisfied to plant 
what was known as “ catch crops,” with the natural consequence that 
often they had nothing to depend on. The teachers should instil into 
them the necessity for planting permanent crops, such as oranges, 
coffee, and cocoa. Every man who planted a tree which produced 
something did a service to his kind which could not be feoo highly 
extolled. He was not an agriculturist himself, but he claimed that 
he did know something about the needs of the country and about what 
people wanted abroad. And one thing he knew was that, to use an 
Americanism, Jamaica was not ‘‘the only pebble on the beach.” If 
she did not send her products to the markets in a proper condition she 
would lose those markets. 

A vote of thanks was very heartily accorded to Mr. DeMercado. 

Kesponding, he said that what he was proudest of in his brief poli- 
■ tical career was the fact that through his instigation and suggestions 
to the Government the present steps in the matter of agricultural edu- 
cation had been made. All the time he was in the Legitslative Council 
he endeavoured to direct the attention of his fellow-members and of 
the country to that matter, and he was very happy to know that 
through the resolution which he was able to carry the presenfc Board 
of Agriculture had come into being. It had been a real pleasure to 
him to give a little instruction on a subject with which he could claim 
familiarity. Jamaica was his home, and if from the force of circum- 
stances he was in a position to assist his fellow Jamaicans it was a 
question ot duty with him. No greater assistance could be given the 
people than by helping them to find means of livelihood and avehues 
of prosperity for the growing population. He had given thought and 
fttt^ntion for several years to these matters. It was sometimes said, 
when a man who did not till the soil told the people to do so, th^t he 
i^as trying to “ keep them down.” Personally, he always felt that he 
would much rather be an agriculturist than a merchant, but one could 
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not always be wbat oae wanted. A man who wished to gather wealth 
in Jamaica had got to look to the soil for it. So far from degrading 
a people, agriculture was an ennobling pursuit. ITothing gave him 
greater pleasure than to see a plant or tree which he had grown him- 
seK coming up properly. There were some people who wanted to see 
practical and definite results already from the work of the new Board 
of Agriculture. Well, nothing could be done with such unreasonable 
people. He should be satisfied if he saw some results when his steps 
were tottering and his hair was white. He urged the teachers to tell 
the people to write to the Board whenever they wanted any agricul- 
tural advice. Applicants would receive speedy replies, and if enough 
people were interested in the matter, Mr. Cradwick would be sent down 
to do what he could for them. Of course, if Mr. John Jones thought 
he worild like to grow cofiee, the Board could hardly oblige him by 
sending down a lecturer for his individual benefit, but the Board 
existed to do all it could in reason to help agriculturists. All they 
wanted was for the people to avail themselves of the facilities it offered* 
There was one other matter he ought to touch on, and that was the 
question of prices. It was no good to stop growing a product because 
prices fell. Sir Henry Blake told the people to grow ginger, which 
was fetching a very high price in his day, Tbey did so, and ginger 
was not fetching such a good price now. That could not be helped, 
and the only thing to do was to adapt one^s self to conditions. When 
the great falls took place in the prices of sugar and wheat it was said 
that it would be sheer ruin to grow. But sugar and wheat were 
still grown at even lower prices and somehow managed to pay. He 
remembered the time when people said it would be ruinous to grow 
sugar at £15 a ton. It was being produced to-day for £9 a ton, and 
with better cultivation and improve d methods it could be turned out 
for £6 a ton. When prices fell, the grower must accommodate himself 
to conditions by improving his agriculture, by making an acre yield 
perhaps double what it did before, and by putting his produce in the 
market in the best possible form. If Jamaica gave up sugar because 
prices fell, and then coffee, and oranges, and perhaps later -on bananas, 
goodness only knew where it would all end. Presently we should be 
exporting nothing and all living on roots. 


IMPERFECT COOO--NUTS. 

Coco-nuts have been sent to the Director from a correspondent in 
St. Elizabeth of an abnormal character, the husk only being developed 
without any nut : they were sent on to be examined by Dr. MacDougal, 
Director of the Laboratories in the New York Botanical Carden, and 
the following letter and report has been received - 

Dr. MaoDougal to Director of Public Gardens and Plantations, 

New York Botanical Garden, 

Bronx Park, New York City, 
April 11th, 1901. 

Dear Sir, 

Replying to yours of March 26th, referring to some imperfect coco** 
huts sent to us for examination on same date, I beg to submit the m* 
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closed report on same made by Miss E. M. Eupfer. As you will see 
from this report, the fruits are not diseased in any manner, but the 
non-development of the nut must be due to the fact that pollination 
is not effected. This may result from the destruction of the pollen in 
the flowers by animal or vegetable parasites, or perhaps something in- 
terferes with the usual agent active in transferring the pollen from the 
stamens to the pistils An examination of the living plant will be 
necessary to determine this. These imperfect fruits are interesting 
examples of the development of the accessory parts of a fruit with no 
formation of seed, as may also be seen in two or three species of the 
banana. 

Yours very truly 

D. T. MacDougal. 

Director of the Laboratories. 

Report on Imperfect Coconuts Received from Director of Public 
Gardens and Plantations of Jamaica. 

One of these coco-nut fruits of average size, was found to weigh 575 
grams. For comparison a coco-nut of about the same dimensions was 
taken which had been lying for a year in a dark room and which, but 
for a certain loss in weight by the drying up of the milk and the 
meat,” might be considered normal. This fruit weighed 880 grams, 
making a difference of 305 grams in favour of the normal specimen. If 
the latter had been fresh, the difference, would, of course, have been 
still more striking. 

The husks of both were then sawn open longitudinally and the con- 
tents of the fruit compared. Nowhere, in the abnormal fruit could 
any indication of seed be found. The locule was almost entirely over- 
grown with the woody fibres of which the husk is composed, so that, 
at first sight, the section showed nothing but a solid mass of this fibrous 
tissue. TTpon closer examination however, a shallow irregular, narrow 
cavity, excentrically placed was discovered in one half of rhe fruit. It 
was 15 cm. long, 2.5 cm. wide and 3 cm. deep. In this there were three 
centers about which small quantity of shell substance had begun to 
form. One of these regions was situated at the chalazal portion of the 
seed, one on the floor, and the other directly above it on the roof of 
the cavity. In each case the region so hardened was more or less 
tubular, and did not exceed an inch in length, | inch in width, and J 
inch in thickness. A microohemical comparison of this shell substance 
and that from the perfect fruit revealed no differences. Both were 
found to be largely composed of highly lignified cells, containing, in 
some instances, oil drops. 

A certain difflerentation of the husk substance, noticeable in the 
normal fruit, was absent in the abnormal one. The husk is made up^ 
.as was marked before, of woody fibres. Each fibre is surmounted by a 
-quantity of loose pith so that the appearance of the material is decided- 
ly spongy. In the healthy fruit, there is at the basal portion, at tha 
micropylar end, a felt of much looser fibres very different from the 
general mass. They are finer and more pliant, and are not surrounded 
by pith. The mass of finer fibres may serve to absorb and retain mois- 
ture for the Benefit of the embryo and seedling. There is also a layer 
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of exceedingly tough, coarse strands, which will stand a considerable 
amount of strain, attaching the nut to the husk. Neither of these 
specialized fibres was to be found in the sterile nut. A microscopical 
examination disclosed no important differences in the bast cells which 
make up any of the strands of either the perfect or the abnormal husk. 
The difference in the relatiye thickness and stiffness seems entirely due 
to the number of cells in a strand. 

In order to determine just what proportion nut and husk had in 
the normal fruit, the nut was removed and the husk weighed. It was 
found to weigh exactly half of the original amount, or 400 grams. 
The other fruit, which was approximately the same size, weighed, as 
noted above, 575 grams, the average of fresh specimens being about 
610 grams. So that it would seem as if some of the substance which 
would usually go to the formation of seed was here devoted to increas- 
ing the bulk of husk. 

Since no trace of fungus, insect, or bacterial activity could be found, 
no direct evidence as to the cause of the condition of the defective fruits 
could be produced. The probability is, however, that the responsibi- 
lity for this state of the fruiting organs is to be laid to none of these 
agents, hut is the result of the failure on the part of the flower to 
effect pollination. Such failure seems to be more or less common and 
well known, as is evident from the following statement from the 
Cyclopedia of American Horticulture (L. H. Bailey Vol. 1. p. 342:) 

Coco-nuts, like many other fruits, often grow to a considerable size 
without pollination, and then perish.” 

An examination of the pistils and stamens of the trees, producing 
these fruits with regard to the method of pollination would probably 
afford an explanation of the absence of seed in the specimens under 
consideration. 

A diagram showing the relative extent of the tissues in the two 
fruits is appended. 

. E, M. Kubfer 


Explanation of Figures : A. Kormal, B, Sterile Fruit : 

a. husk fibres ; b. shell ; c. endosperm ; d. fi.ner fibres around micropyle ; 

e. embryo. 
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FOOT ROT. 

This Diseases is also known as “Collar Rof and “Mai di Gomma/^ 

Tke Englisli names refer to the place in the tree attacked,— the 
lower portion of the stem next the ground, and the upper portion of 
the root just below the surface. The Italian name refers to the for-^ 
mation of gum which is the usual accompaniment of the disease. 

The bark decays at the collar, gumming takes place with a disa- 
greable odour, the leaves look unhealthy, and of a sickly, yellow colour, 
the small shoots die off, and the fruit sets abnormally thick. The 
decay of the bark extends to the main roots and round the stem ; this 
process is assisted by the attacks of ants. When it has completely 
girdled the tree, death follows. 

There are several conditions which may be considered as rendering 
the tree liable to “foot rot,” but the disease itself is supposed to be a 
minute fungus. 

Observation has shown that the disease is most common where any 
of the following conditions exist : Improper drainage ; planting the 
trees so close together that the ground is continually shaded and kept 
moist; continuous use of organic fertilisers; excessive cultivation; 
continuous excessive irrigation which keeps the soil water-soaked ; and 
deep planting. 

The manner in which the disease spreads, appearing at different 
dates first in one country and then in another, and extending gradually 
from grove to grove, strongly indicates that it is contagious, being 
caused or at least greatly aggravated by some parasitic organism. It 
is thought by many to result from the attacks of some parasitic orga- 
nism, and Professor Eriosi describes and names a fungus Ftmsporium 
limoni which he finds always accompanying the disease. He is in- 
clined to consider the fungus the cause of the trouble, but is in doubt 
as to whether it is the primary cause. He says, however : “I do not 
believe there can be any doubt that its presence accelerates the disor- 
ganization of the tissues and aids in extending the disease.” 

The following letter shows that the disease can be combated with 
success. 

Hon, Oscar Marescaim to Director^ PuhHc Gardens and Plantations* 

Cherry Garden, Jamaica, 
20th May, 1901. 

Dear Mr. Fawcett, 

Some time ago in reply to my enquiry you were good enough to 
give me the following receipt for keeping off the black ants from eating 
the peel of my orange trees just where they come out of the grouud : — 
2 lbs. common clay dissolved in water to the consistency of or- 
dinary paint, 

2 lbs, flotir of brimstone properly mixed in same, 

A small piece (say a good table-spoonful) of Soft Soap, . ; 

A couple of spoonfuls of ordinary kerosiae oil — 
to be applied with a brush at the foot of the 

Besides using this mixture for the above pappose, I Eave caused 
some of my trees which were covered with the white scale to be painted 
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with it— and the effect in both cases is so good that I hope you will 
recommend the use of this very simple remedy to those who suffer 

from these pests, , . . 

I should mention that most of my trees are about 4 years old,-- 
that the ants during the dry weather, and probably to get some mois- 
ture, used to attack the stem where it emerges from the ground- 
leaving a nasty scar which the new peel has to cover up~but now they 
have left off their depredations. 

The white scale is mostly on the branches, and my men do not find 
it difficult — with the aid of a brush they make themselves out of a 
banana or a ^^korato”— to coat them thoroughly with the mixture— 
which seems to destroy them instantly. With thanks, 

I am faithfully, 

OscAE Maeescatjx. 

Por fuller information consuU Bulletin for May— July, 1898 which 
contains a re-print of a Bulletin of the XT. S. Department of Agrioui- 
ture, — The principal diseases of Citrus fruits in Florida” by W. T. 
Swingle and H. J. Webber ; also a publication by the Department of 
Agriculture, Victoria, — Fungus diseases of Citrus Trees in Austra- 
lia” by D. Mao Alpine, Government Vegetable Pathologist. 


VARIETIES OP COCOA. 

Cocoa buyers state that a low price is frequently given because the 
beans are not all from the same variety of tree, that the good and in- 
ferior kinds are mixed, when naturally the inferior rules the price. 

On many estates the pods are of all kinds, and it is impossible to 
say to what variety any particular tree belongs. 

There are three chief varieties of Cocoa gi'own in the West Indies, 
yiiz., the Calabash, Criollo, and Forastero. 

The calabash pod of typical form is small and round with a smooth 
skin ; the beans are flat, bitter, and of a dark purple colour inside. 

The Criollo pod is thin-skinned, and has a bottle-neck” near the 
stalk ; the beans are rounded, sweet, and white inside. 

The Forastero has a thick skin, deeply furrowed ; the beans are 
somewhat rounded, slightly bitter and pinkish within. 

The Criollo cured Cocoa gets the highest price, but tho tree is the 
most delicate of all, and liable to disease. It can only be grown on 
the very best soils. 

The Calabash Cocoa takes twice the time and attention to ferment 
it as the Criollo, and fetches a very low price* The tree is, however, 
very hardy, and will thrive on poor soil where other kinds would not 
grow. 

The Forastero is intermediate in character between the other two* 
The quality of the cured cocoa is good but not as fine as Criollo. The 
tree,, however, is not subject to disease, and bears large crops* This 
is the variety recommended for planting in Jamaica, and is the one 
^^stributed from Hope Gardens. 

great importance to planters to have as nearly as possible 
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only one kind on kis estate. For instance, if an estate lias some tree^ 
of the Calabash variety and some Forastero, the beans must be 
separately cured, or the fermentation will be too long for some and 
too short for others, resulting in a badly cured sample. 

In planting out an estate for the first time, the choice should be 
made of one variety and nothing else should be grown. Many estates 
get a low price for the cocoa, simply because the trees are not even in 
character. The colour of pod does not matter. 

As regards situation for growing Cocoa, it should not be planted on 
dry ridges, but in moist sheltered valleys, and this is essential in 
districts where the rainfall is small and uncertain. 


ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Library (Serials.) 

Europe. 

British Isles. 

Botanical Magazine, May. [Purchased.] 

British Trade Journal, May. [Editor.] 

Chemist and Druggist. May, 4, 11, 18. [Editor.] 

Colonial Diplomatic and Consular Reports, Mar., April, May. [Col. Sec.] 
Garden. May, 4, 11, 18, 25. [Purchased.] 

Gardeners^ Chronicle, May, 4, 11, 18, 25, [Purchased,] 

Journal of Botany. May. [Purchased,] 

Nature. May 2, 9, 16, 23. [Purchased.] 

Pharmaceutical J ournal. May 4, 11, 18, 25. 

International Sugar Journal. May. [Editor.] 

W. Indian and Com. Advertiser. May, [Editor,] 

Brance. 

Sucrerie indigene et coloniale. May 7, 14, 21. [Editor.] 

Germany. 

Hotizblatt, Berlin, May. [Director.] 

Terhandlungen der k. k. zoologisch-botanischen Gesellschaft in Wien, Eeh. 
[Publishers.] 


Asia. 

India. 

List of plants in the Trivandrum Public Gardens and neighbourhood 
[Director.] 

Report onJthe Trivandrum Museum & Public Gardens, 1899-1900. [Director.! 
Planting Opinion, April IS, 20, 27. May 4. [Editor.] 

Ceylon 

Times of Ceylon, April 26. May 2, 9. [Editor,] 

Administration Report, 1900, Bob. Gard. Part IT. Miscellaneous^ 
[Director.] 

Btraite Betthments, 

Annual Report on Botanic Gardens, 1900. [Director.] 
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Jfma. 

Proefstation, Bast Java, 3rd Series No. 26. [Director.] 

Song Kong. 

Deport, Botanic and Afforestation Dept., 1900, [Aotg. Supt. ] 

Australia. 

Jf. 8. Wales. 

Agri. Gazette, March. [Dept, of Agri.] 


Queensland Agri. Journal. April. [Sec. of Agri.] 
Queensland Sugar Journal. April. [Editor.] 
Western Australia, 

Journal of the Dept, of Agri., April. [Dept, of Agri.] 


Afeica. 

Cape of Good Mope. 

Agri. Journal, March, April. [Bept. of Agri.] 

Natal, 

Agri. Journal and Mining Record, April 26. [Dept, of Agri.] 

Zanzibar. 

Annual Report of the Agricultural Dept., 1899. [Dept, of Agri.] 

Central Africa. 

0, African Times. Mar. 16, 30. April 6. [Editor.] 


West Inbibs. 

Jamaica. 

Journal, Jamaica Agri, Society, June. [Secretary.] 

Weather Report for April 1901. [Govt. Printer.] 

Barbados. 

Agri. Gazette, April. [Editor.] 

West Indian Bulletin, v ol, II, Ho, 2. [Com. Imp, Dept, of Agri.] 

Gtienada. 

Annual Report, Botanic Station, 1899. [Curator.] 

Beitish Koeth Ameeica. 

Ontario. 

Bulletin 76, Crops <& Live Stock in Ontario. 

Montreal. 

Pharmaceutical Journal, April, May. [Editor.] 

United States oe Ameeica. 

Publications of the V. 8. Dept of Agriculture. [Directors."] 

Scientific Bureaus and Divisiom. 

Division of Botany (Shade in Coffee Culture.) 

Bsoperiment Stations. 

Indiana. DaFayette, BuEetins, Hos. 30, 31, 83, 40, 45, 46, 48, 49, 61, 62, 

68 . 

Kansas, Press BuUetin, 87 (When to cut Alfalfa) ; 88 Continental Stock 
Poods for Dairy Cows); 89 (Shelled Corn compared with Corn chop for 
young Calves.) 

Midiigan, 187 (Report of South Haven S jb-Station, 1900] 

§ 88 Experiments mth Sugar Beets) 
nion Smut, Preliminary Experiments.) 123 (I, Grape Rots in 
Ohio. n. Experiments in the prevention of Grape Rot.) 124 (The main- 
tenance of PertEity. Field Experiments with Fertilizers on Corn, Oats 
V 1900.) ,126 (The Maintenance of FertiEty# 

||v Field Experiments with Fertilizers on Potatoes 1894 to 1900.) 
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Wisconsin. (Seventeenth Annual Report.) Special Bulletins — (Directions 
for growing and feeding Rape). (Canker Sore Mouth iu Young Figs). 
46 (School of Economics and Political Science). 

American Journal of Pharmacy, June. [Editor,] 

Botanical Gazette, Chicago, May. [Editor.] 

Bulletin, New York Botanical Garden, Vol. II, No. 6, 1901 


|- [Director.] 


J 


[Author.] 


Index ditto ditto Vol. 1, 1890-1900 

Corn Smut. By J. C. Arthur and Wm. Stuart. 

Culture of Uredineae in 1899 
Formalin and Hot Water as preventives of Loose Smut ( By J, 0. Arthur, 
of Wheat 

Sub- watering and Dry Air in Greenhouses 
The Asparagus Rust 

Journal, New York Botanical Garden, May, [Director.]^ 

New or little known North American Trees. III. By O. S Sargent. (Re- 
printed from Botanical Gazette, Vol. XXXI, April 1901). [Author,] 
Notes on a Collection of Crataegus made in the Province of Quebec near 
Montreal. By C. S. Sargent. (Reprinted from Rhodora, Vol. 3, No. 28 
Aj)ril 1901.) [Author.] 

Mycological Notes, Nov. 1898, Feb., April, Nov. 1899, Dec. 1900, May 1901. 

[Lloyd Hot. Library, Gin., Ohiho.] 

Pine Apple Fertilizers, By P. H. Rolfs. [Author.] 

The Forester, May, [Publisher.] 

The Plant World, May, [Editor,] 

Torrey Club Bulletin, May, [Editor,] 

Trans. Academy of Science, St. Louis. Vol. XI. No. 2 — Florida Lichens* 
[P. H. Rolfs.] 


Central America. 

Boietin del Inatitnto Fisico-Geografico Costa Rica. [Director.] 

Polynesia. 

Planter’s Monthly, Hawaii, June. [Editor.] 

Library. — (Books). 

Colonial OiOace List for 1901, [OoL Sec.] 

Catalogue of the African Plants collected by Dr. Friedrich Welwitsch in 
1853-61. Vol. II., Part IL C^ptogamia. London, 1901, 4to. [Pre- 
sented by the Trustees of the British Museum.] 

Bailey (William Whitman.) Botanizing. A Guide to Field-Collecting and 
Herbarium Work. Providence, R. I. 1899. 4to. [Porchased,] 

Banks ('*Ur Joseph & Dr, Daniel Solander). Illustrations of the Botany of 
Captain Cook’s Voyage round the World in H.M.S. Endeavour in 1768-71. 
With Determinations by James Britten, F.L.S. Part II. Australian 
plants, London. 1900. Folio. [Presented by the Trustees of the British 
Museum.] 

Nicholson (George). The Century Supplement to the Dictionary of Gar- 
dening. Edited by G. Nicholson, assisted by others. G. to 2. London. 
1901. 4to, [Purchased.] 

SEEDS. 

,JFVoj71 0. /. Winter^ R. if. LegaUon^ Gmiemala. 

Cocoa. 

Mrom Botanic Gardens, Sydney, 

Banksia collina ; B. latifolia, var. minor ; B. znarginata ; B. paludosa ; Con- 
ospermum ericifolium ; 0. taxifolium ; Grevillea aoanthifolia ; G. aspleni-^ 
folia ; G. Banksii ; G. feuxifolia ; G. Oaleyi ; G. lanrifolia ; G„ linearis j 

G. oleoides; G. punicea; G. robusta j G. sericea; Hak^ dactyloides; 

H. gibbosa; H. propinqua j Is^pogon anemonefolius ; L anethilolins | 
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Lomatia silaifolia ; Persoonia Chamaepeuce ; P. lanceolata ; P, lineris ; 
P. pinifolia ; PetropMla pedunculata ; P, pulchella ; P. [sessilis ; Steno- 
carpus salignus ; S, sinuatus ; Xanthorrhoea arborea ; X. hastilis. 

From ViGioria-Kmmnm^ West Africa. 

Kapbia yinifera. 

FromE. Botanic Garden^ Sihpxir mar Calcutta. 

Oicer arietjmum (Oram & Horse Gram Seed); Phaseolus aconitifolius ; 
P. aureus; P. Max.; P. Mungo; P. pilosus ; P. Roxburghii, 

£rom Botanic Gardens^ Hong Kong. 

Quercus Blakei ; Q. Edithas. 


PLANTS, 

From Miss Eoper^ 8t, Ami. 

Lycopodium taxifolium. 


HERBARIUM. 

From Dr, M, Grahham, Kingstan. 

Specimens of Tournefortia astrotricba. 

From Miss Steer, Claremont, 

Flower of Vanda teres. 


[Issued llth, July 3901,] 
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FUNGOID DISEASES OF COCOA. 

Cocoa in Jamaica has not been troubled much so far with, disease, 
blit there is no doubt that injuriotis fungi exist to some small extent. 
It will be advisable that planters be on the watcH, and adopt the 
remedies suggested by Mr. Howard in the following report. If not 
the pcfcjt will c< ntinue to extend on heaps of the decaying shells until 
it is strong enough, and the opportunity of favour.ible weather occurs, 
when it may spread with great rapidity, and do much damage. 


Commmioner of Agiicultt(refcr W. Indies to Director cf Public 
Gardens and Plantations^ Ja7naiea, 


Imperid Department of Agriculture 
for the West Indies, Barbados. 

8th June, 1901. 


Sir, 

I beg to forwa’d, herewith, a copy of a report on the fungoid 
diseases of Cacao in Grenada prepared by Mr. Albert Howard, Myco- 
logist to the Impel ial Department of Agriculture for the West Indies. 

2. You will no doubt be glad of the opportunity of reading this 
report i^hich has an important bearing on the success of the Cacao 
industry in these Colonies. 

3. The brown -rot” fungus of the Cacao pod has been determined 

at Kow, from specimens forwarded by this department, as Diplodia 
Cacaoieola (P. Heiin.) This parasite has so far been found attacking 
Cacao pods in Dominica, St, Lucia, St. Vincent as well as in Grenada. 
The fungi concerned in the canker'^ disease of the stem, which is 
known in Dominica as the ‘^flowering” disease, have been determined at 
Kew as Nectria Theolrcmae, Massee (n. sp.) and Calonectria flavida^ 
Massce (n. sp.). It is very pro|?able that the fungus is a 

species of Polpjporus, somewhat similar to that attacking the toots of 
forest trees in Europe. 

I have the honour to he, 

Sir, 

Your most obedient gerrait, 

D. IJoEKIS, 

Commissioner of Agrieulture for the West Indies. 
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Eepobt on the Fungoid Diseases of Cacao in Grenada by the 

MycoLOGI!^T. 

In accordance with instructions received from the Imperial Commis- 
sioner of Agriculture for the West Indies, I left Barbados for Grenada 
on Thursday, February 13th. I arrived in that island on Friday, 
February, 14th, and left on Friday, March 15th. I was therefore en- 
gaged on this service for 31 days in all During this time, I visited 
some nineteen estates in various parts of the island, as well as several 
small holdings in the Grand Roy valley and in the neighbourhood of 
Greenville • . 

I was able to examine the trees in all the chief Cacao districts 
in the island and to gain a fairly accurate idea of the economic 
importance oi the fungoid diseases of that crop The remainder of 
my time was spent at the Botanic Station where I improvised a small 
laljoratory for the microscopic wort and carried out infection experi- 
ments on healthy cacao trees and pods. 

Three distinct fungi were found to be attacking Cacao, and, in the 
following, it is proposed to give a very brief and simple account of 
these diseases and to suggest the remedial measures which the nature 
-of the case demands. I propose to speak of these Fungi as {a) the 
brown rot” fungus of the pod ; (h) the canker” fungus of the stem ; 
and (c) the “ root fungus” respectively.” 

In order to make what follows more clearly understood, it will not 
be out of place to point out that the Fungi are a large group of the 
lower plants which are characterised by the entire absence of green 
colouring matter and which includes (1) forms which live only on 
living plants and animals {parasi!;es) ; (2) those which live only on 
dead vegetable or animal matter (saprophytes) ; and (3) forms which 
are intermediate between these two classes and which live either on 
dead matter or on living plants and animals according to circum- 
stances. To this latter class belong the fungi attacking the Cacao in 
in Grenada which are dealt with in this report. The vast majority of 
the fungi are so minute that recourse has to be had to the microscope 
for their study and this no doubt accounts for some of the misconcep- 
’ tions met with as to the nature of this group. In place of the roots, 
stem and leaves of a flowering plant, we find in a fungus a network of 
very nlinute branched tubes which penetrate the tissues of the material 
(whether deader living matter) on which it lives. We can regard 
these branched tubes as the roots” of the fungus, which in the case 
of fungi which attack plants are found to extend through the tissues 
the part attacked, to live on the materials found therein and to 
,eo great a disturbance in the normal processes going on in the 
plant' (the host) that the victim is either killed outright or a 
'®^^M%nproductive p^ which is quite useless from the 

of the agriculturist. As a general rule reproduction in 
fungi iaM l^lac© by means of minute bodies called spores which cor- 
respond roughly tb the seeds of the higher plants and which are so small 
/ that they easily float in the air. In the absence of direct sunlight and 

^ This portion constitutes what is known asthew%<?etem or that part of the 
^ which is eng^ed in absorbing nourishment from the dead or living matter 
en whfch It hves. The minute brsn^^hed, tubes making np this mymlkm arr 
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tntlie presence of moisture, fungus spores, as a rule, germioate rapidly 
and send out a minute tube or root” wbicb. under suitable conditions 
penetrates the tissues of the host plant and sets up disease. 

Brown-Rot” Disease of the Cacao Pod. 

General Charaeters , — In every district in Grenada Cacao pods may 
' be found which show distinct brown patches which gradually extend 
over the pod. This must not be confused with the rusty or mahog- 
any” pods which result from ^^Thrips” where the whole of the pod 
takes on a rusty colour, but where the rind is not diseased. The 
brown patches in question generally commence either at the insertion 
of the stalk or at the free end of the pod, but they may occur at other 
points, especially when the rind has been injured or where the pod 
comes in contact with a branch. These diseased pods are p'lrticularly 
numerous near the breaking grounds” where the beans are extracted 
by the pickers. If one of these attacked pods is carefully examined, 
it will be found that the brown area is rotten and that the discoloura- 
tion extends to and spreads round the shell of the pod to a much 
greater distance than would be supposed from a surface examination. 
Decay ‘soon spreads to the beans which are speedily covered with a 
greyish mould-like substance which quickly destroys them. The 
beans of nearly ripe pods instead of being covered with the usual moist 
•nnd sweet mucilage are dry and the contents of the pod have a sour smell. 
Microscopic Characters . — Microscopic examination of the tissues of 
""the brown patches shews that they are filled with the roots” of a 
fungus which exhibits all the characters of rapid growth. These roots 
extend round the shell, penetrate it and reach the mucilage surround- 
ing the seeds where they grow with enormous rapidity and luxuriance, 
and, after penetrating the skin of the seeds, attack the beans them- 
selves which become discoloured and ultimately rotten. When the 
brown patches have extended to two or three square inches on the 
surface of the pod, small circular mounds can be seen near the centre 
of the discoloured area from which a greyish- white powdery dust is 
expelled which turns black in a short time. This dust is composed of 
fungus spores which are at first colourless but which rapidly darken 
on exposure to light. They are formed in spherical hags just under 
the skin of the pod from which they are squeezed out through a small 
opening when ripe. It was therefore highly probable that the disease 
in question is caused by this fungus and to place the matter beyond 
, any doubt whatsoever the following infection experiments were pes?- 
formed: — ‘ , 

Infection E(cperiments . — The fungus in question was identical with 
that found on the specimens of diseased cacao branches and pods sent 
from Grenada last year. It is referred to in the supplement to Mr, 
Lefroy^s report (G.3746 of December 24th, 1900) which was published 
in the Grenada Official Gazette as probably doing some damage to the 
cacao in certain localities in that island. Fortunately I had been able 
to follow out the development of this fungus from a single spore and 
to pipepare many pure* cultivations with which the most trust wqytiky 

* A pare of a fungus is a growth of the tn/ymlmm of tiUt uu^ 

,jao<^iupamed by |of oth^ forms, in a suitably prepared fodd sub^auce. It 
therefore deuoto m artificial mrowth of a swyJs uumikM with other 

Smm, . ‘ '' ' ' , 
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infections experiments could be performed. I took the precaution tO" 
take a number of these pure cultivations to Grenada. The: infection 
experiments were carried out on healthy cacao pods at the Botani® 
Station and were as follows : — 

1. On February 24th I placed some of the roots” of the artificially 
grown fxmgus into a small cavity made in the rind of a nearly ripe 
cacao podj taking the usual precautions to sterilise’^' the needles used 
and to destroy any chance spores that might be on the outside of the 
pod where the incision was made. Afterwards the wound was bound 
up with a water-tight bandage. Another similar pod near was treated 
in a similar manner, except that no fungus was placed in the cavity. 
This served as a control or check experiment. The lesult was most 
marked. On March 1st, i.e. 5 days afterwards, about a quarter of the 
surface of the pod into which the fungus had been introduced had 
turned brown, and, on March 4th, the who^e pod and its contents were 
rotten and there was a copious development of the characteristic spore 
sacs and spores near the point of infection. These spores agreed ex- 
actly with that from which the artificial cultures had been made. 
The control pod showed no infection. 

2. On March 11th the above experiment was repeated, and in this 
case, two nearly ripe pods were infected with fungus from a pure cul- 
tivation, while a third was used as a check experiment. On the 14th 
March — three days afterwards — the two pods into which the fungus 
had been introduced shewed very distinct infection while the check 
experiment gave negative results, 

8. On March 4tb infection experiments were made on Cacao pods 
which were green and only about half grown in order to determine 
whether the spread of the fungus is as rapid here as in nearly ripe 
pods. Proceeding as above, it was found that infection with spores 
was apparent in a week and that infection with artificially grown fun- 
gus or with the diseased tissue from another affected pod was much 
more rapid in the same time. The control pod showed no infection* 
On the whole there did not appear very much difference in the rate at 
which the disease spreads in ripe and unripe pods. In both it is ex- 
tremely rapid, 

4. Ifext an experiment was made in order to find out if the spores 
of the fungus were able to infect a cacao pod where the rind had not 
been wounded. On March 4th, a drop of water containing maay of 
these spores was placed oh a ripe cacao pod and the drop was covered 
with a small glass cell which was sealed into the pod by means of 
budding wax. The cell was then covered with a bandage to shield 
the spores from direct sunlight. On March 11th it was found that the 
spores had germinated, but no penetration of the rind by the fungus 

roots” was detected. Unfortunately, it was not possible to begin a 
further series of experiments to settle this point definitely. Although^ 
this single experiment was unsuccessful, nevertheless it will be seen in 
, the following that there is every reason to believe that in the majority 

* In performing infection experiments it is necessary to be quite sure that no 
i!bance fungus spores are introduced by means of the instruments used. . It is 
/ usual to ensure &is by passing the needles and knives through a flame and so 
Histroy any accidental spores that may be on thetn. This operation is known as* 
j^^dllsarion. 
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;df cases natural infection actually does take place by germinatlng^ 
spores without any previous wounding of the rind. I have no doubt 
that, bad time permitted, further experiments would have conclusively 
proved that this is the case. 

Natural Infection . — We should expact that since moisture is essen- 
tial for the germination of spores that infection of cacao pods would 
take place naturally at those points where water is likely to remain 
for the longest time. These points are the groove round the insertion 
of the pod stalk, the points where a pod comes in contact with a branch, 
nnd the free end of the pod itself where after rain a drop of water re-^ 
mains for some time after the rest of the surface is quite dry. Obser- 
vation shows that the disease generally starts from these points. 
Since infection takes place by means of spores, we should also expect 
the disease to be most prevalent where these spores are present in 
greatest numbers. Undoubtedly this is near the “breaking-grounds'^ 
since here it was noted that the fungus unler discussion lives on the 
old husks of the cacao pods on which it forms myriads of spores. 
These can be seen with the naked eye as a black dust covering the 
blackened pods. It is actually found that the disease occurs to a 
greater extent here than elsewhere. The same fungus is also to be 
found on the dead prunings which are sometimes left under the cacao 
trees and also on diseased sugar cane in j)laces where this cultivation 
is carried on among the young cacao 

General Conclusions . — ^There is no doubt- that the “ brown rot" of 
the cacao pods is due to a fungus, and not as is supposed in some parts 
> of Grenada to “ Thrips," sunburn or to over-ripeness Infection takes 
^ place by means of spores which may set up the disease at a wounded 
surface or very probably at those points where water is apt to remain 
longest witiiout any bruising of the rind. The fungus is widely dis- 
tributed in the island occurring on the old husks of the cacao pod, ou 
old prunings, and even on diseas ^d sugar cane. 

Damage i>one to Cacao Trees by the “Brown Rot*’ Fungus. 

During the progress of the investigation it appeared highly probable 
that some damage was being done by this fungus to the cacao trees 
themselves and especially to the young cultivation. It was found that 
young cacao trees from two to six years old and oven mox*e, wore dying 
some reason that was not at once apparent. “ Thrips" were 
usually alleged to be the cause, but I saw no reason to accept this view 
as the'^number of these insects present was not sufEcient to cause any 
damage whatsoever On examination of the trees in question I founa 
they were being attacked by a fungus which was apparently identical 
with that causing the brown-roi of the pods. Unfortunately there is 
no striking external evidence of the presence of this fungus in the 
diseased trees. The branches die off and decay spreads to the stem 
after which death rapidly takes place. The dead wood turns brown 
and dries up while there is a gradual transition between the dead and 
still living portions of the branch or tree. In these regions the brown- 
ish discolouration is seen to be due to a fungus which can be traced in 
the wood to some distance in front of the discoloured areas. Under 
the cracks of the recently killed bark the spore sacs of the fungus am 
iormed and the dark masses of ejected spores can sometimes be^inada 
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out by careful examination with a lens or magnifying glass. It noysr* 
became necessary to prove whether or not the “ brown-rot” fungus is 
really the cause of the damage done to the cacao trees in question, and 
in order to do this, infection experiments were made on healthy cacaO' 
trees at the Botanic Station. 

Infection JEa^periments. — Experiments were carried out on young' 
cacao plants growing in bamboo pots, on trees eighteen months old and 
on adult trees. 

1. On February 24th, two branches about two inches in diameter o£ 
a healthy tree were selected for the experiment. The outer dry bark 
was carefully peeled off about one square inch of the surface which was 
then sterilised to kill any fungus spores upon it. A small chamber 
was then made with a sterile knife at these points by raising the bark 
and cutting out the tissues underneath dowm to the wood. Into one 
of these a portion of a pure cultivation of the brown-rot fungus of the 
pod was introduced and the whole covered with a water tight bandage. 
The second bianch was treated in exactly the same way except that no 
fungus was introduced. This served as a check experiment. The re- 
sult was surprising. On March 4th — eight days afterwards — it was 
found (in the case of the branch where fungus had been introduced) 
that the bark had been killed to a distance of eight inches above and be- 
low the point of infection and the branch was nearly ^‘ringed.^^ The at- 
tacked hark was found to be filled with the “ roots” of a fungus whichhad 
silso made their way into the young wood to the depth of a quarter of 
an inch under the point of infeetion and to about a foot above and 
below the chamber where the fungus was introduced. Spore sacs con- 
taining spores were formed under the hark and these agreed in all their 
characters with those found on the brown pods. The control or check 
experiment showed no infection. 

2. Eight healthy cacao plants, about eight months old, growing in 
bamboo pots were next experimented upon. On March 4th, Nos. 1 
and 2 were inoculated with the spores of the fungus taken from a pod 
attacked by brown-rot” by introducing them into a slit made in the 
hark of the stem. Nos. 3 and 4 were similarly inoculated with small 
portions of the diseased rind of a cacao pod attacked by hi*own-rot'^ 
which contained the active ** roots” of the fungus. Nos. 5 and 6 were 
inoculated with “brown rot” fungus growing artificially in a pure cul- 
tivation, and Nos. 7 and 8 were ctntrol plants. After inoculation, the 
plants were placed in the shade and watei^ed daily. On March i 2th 
the disease had established itself to a greater or less extent iu all the 
plants from one to six while Nos. 1 and 6 themselves had been killed 
by the disease. The control plants showed no infection. 

3. Four extremely vigorous young cacao trees about eighteen months 
old which had been planted out at the usual time were selected for this 
exf eriment. On Match 4th, three were infected under the bark with 
fungus spores, diseased ritd from a cacao pod attacked by “ brown rot” 
and artificially grown fungus respectively. Tbef ourth tree was treated 
extetiy . like the rest except that no fungus or spores were introducedi 
and served as a check experiment. On March 12th the disease had 
setahHshed itself in the first three trees and especially in No. 2 which 

inoculated with a small portion of the tissue of a diseased 
' Here the disease could be traced in the young tree to about eight’ 
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Indies above and below the point of infection and tbe obarao'eristio 
apore sacs and spores bad developed under tbe bark near the point of 
infection* 

4. An experiment was now performed in order to determine whether 
infection could be obtained by spores without first of all piercing the 
bark. A drop of water containing the spores of tbe fungus under dis- 
cussion was placed on a branch of an adult cacao tree and ^covered 
with a small glass cell which was sealed to the bark with budding wax 
and shielded from the sun. After sevea days it was found that al- 
though the spores had germinated no penetration of the bark could be 
detected. Time did not permit of further experiments on this point 
and the evidence as far as it goes points to the probability that infec- 
tion of the cacao tree takes place at wounded surfaces in the bark. 
Obviously only a very small wound is necessary such for example as a 
minute crack or the hole made by a ^‘boring” insect. 

These infection experiments leave no doubt that the brown-rot^' 
fungus of the pod also attacks the cacao tree and that the young cul- 
tivation referred to above had been badly attacked by this pest. For- 
tunately, however, these experiments indicate that a wound is gene- 
rally necessary for infection to take place, a point of which great ad- 
vantage can be taken in combating the disease. 

Remedial Measures — In suggesting remedies for fungoid diseases 
like the one under discussion it is obvious that when once the fungus 
is well established in a tree or pod nothing can he done to save tho 
portions attacked, and that attention must be directed to prevent fur- 
ther infection by assisting the trees to ward off attack and by des- 
troying as far as possible everything in tbe cacao plantation which 
harbours the spores of the fungus. In this way, the pest can be 
kept well in hand and future trouble avoided. The following measures 
are suggested in dealing with this pest 

1. All husks or shells of the cacao pod should be buried as soon as 
possible after tbe beans have been extracted. This practice is carried 
out on many of the best estates in Grenada at the pi*eseufc time with 
very good results and it is hoped that it will soon become a part of the 
regular estate routine all over the island When the pods are al- 
lowed to remain on the ground they are really nurseries for the 

brown-rot” fungus and speedily becomes covorod with spores, thus 
serving as centres of infection of the disease. If they are buried fresh 
this fungus does not develop, decay sets in, and tlie resulting iiumus 
improves the texture of the soil. Lime sliould bo mixed with the 
fairly fresh pods so as to hasten decay and prevent local souring of the 
soil which may easily damage the neighbouring tree.-^, osp oially if the 
buried heaps are large. It would be well if the breaking-grounds” 
were moved from time to time so as to give as many trees as possible 
the benefits of this manuring. Old black pods which have been lying 
on the ground for some time and which arc covered with spores should 
be collected and burnt. 

2. All pods in which brown-rot is detected should bo picked at 
once so as to prevent tbe disease spreading to the tree through the pod 
stalk. If this is done early ,th© beans can bo saved. The husks of 
these pods, should be buried away from the cacao trees or burnt. On 
mo account should the beaus from these pods be usedfor growing seedlings. 
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3* All dead cacao trees, old pninings and dead branches, should not 
be allowed to remain under the cacao trees, but should be periodically 
collected and burnt as is done on the best Grenada estates. Dead trees 
should be cut down leyel with the ground and old stumps should never 
be left as these are often covered with fungus spores. The ashes should 
be spread under tbe cacao trees as they are rich in potash and serve 
as a useful manure. 

4. All wounds made in pruning should be tarred over when mad^ 
so as to prevent tbe infection of the tree by means of fungus spores* 
As far as practicable, the cuts should slope in such a way that rain 
water runs off easily and the surface dries quickly. Tarring will only 
be satisfactory if the pruning is done at a time when the sap is not 
rising as in the dry season and if the least possible quantity of tar is 
used. If too much tar is applied, the excess runs down the stem pro- 
ducing an unsightly smear which in addition is harmful to the tree. 
There are several other obvious adv:mtages to the cacao tree in tarring 
the cuts besides the prevention of fungoid diseases. Local wood -rot is 
prevented and tbe tree covers the wound with the least expenditure of 
iniateriai by growing new bark all round and also boring insects, like 
the cacao beetle, are prevented from laying tbeir eggs on the freshly 
cut surfaces. Neglect of this precaution in the past is obvious in many 
of the small holdings in Grenada where so great has been tbe damage 
by insects and fungi t^iat tbe trees have never been able to cover tbeir 
wounds by fresh growth and their efforts in this direction have so told 
upon their vitality that their bearing powers have been very considera- 
bly reduced. On the other Land on several of the larger estates when. 
** tarring” has been adopted for some time and where very extensive 
pruning has been done, the trees are bearing well and aj^pear remark- 
ably healthy. 

5. In cases wbeie trees are being killed by this fungus they may be 
often rejuvenated by replacing them by a sucker. I noticed vigorous 
feuekeas growing from the base of several trees about five or six years 
old attacked by this disease and it seems reasonable to suggest that a 
root sucker should tdways be allowed to grow from tbe base of all 
sickly looking trees and from those w^hich have been badly attacked 
by beetle grubs. When the suckers are a few feet high, ‘the parent 
tree could be removed and the sucker allowed to take its place. In 
this way, a diseased tree could be replaced much more quickly and 
satisfactorily than if a fresh tree were planted. 

6. In removing the pubs of the cacao beetle, care should be taken 
to injure the bark ns little as possible. If the wounds made are con- 
siderable they should be tarred, 

I feel sure that if these simple measures are made a part of the 
routine of the Grenada cacao estates, not only will this fungus be kept 
kut the production of cacao will be materially increased# 
Although it would be best if tbe plantei s were to adopt these measures 
universally, nevertheless, from the configuration of the island and the 
nature of the cacao crop and of this disease, each planter is to a large 
extent indepndentof his neighbour. It not infrequently happens 
that when a course of action produces obviously good results there is 
no kck of imitators. 
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The “ Canker” Fung-qs of the Cacao Stem. • 

General Characters . — Soon after my arrival in Grenada I discovered 
rS bark disease of the cacao tree which was subsequently noted in all 
the districts of the island I visited. In all probability it is responsible 
for most of the trees which die off somewhat, suddenly and from no 
apparent cause. The first well-defined symptom of this stem disease 
is a reddish gummy liquid which oozes out of the bark of the stem and 
which VP hen dry gives a rusty appearance to the bark. This may be 
termed the “ bleeding” stage and even now the disease is well estab- 
lished. On cutting into the tree at these points it is found that the 
bark is deep claret red in colour and moist and soapy to the feel. The 
discolouration extends to the young wood and on removing all the 
diseased bark it can be seen that the darkening of the wood extends 
for some distance under the still healthy bark and that the diseased 
patch increases in size from beneath outwards rather than from the 
surface. The disease may start from any point on the stem and in 
many cases there are two or three points of attack on the same tree. 
The spread of the diseased area varies a good deal. Sometimes when 
the patch is only three or four inches in diameter it rapidly extends 
on either side and rings” the tree completely. When this is com- 
plete the tree dies off suddenly often hearing a full complement of 
leaves and pods in all stages of growth. In other esses the diseased 
area extends slowly in all directions and ringing” does not take 
place for some time. In such cases the death of the tree is much more 
gradual than before, the branches immediately above the diseased 
patch dying off first of all followed by the rest as the diseased patch 
extends. In some cases, and these are apparently rare, the tree re- 
00 vers from an attack by cutting off the diseased area by the growth 
of fresh bark from below. In these cases the disease had not reached 
the wood. lu general diseased trees rarely occurred singly, but 
several were noted close together indicating that the disease had 
spread from one tree to several of its neighbours. 

Nature of the disease . — Microscopic examination of the discoloured 
bark shewed that the tissues were penetrated in all directions by the 

roots” of a fungus and there were other evidences of fungoid aitach 
in the still healthy tissues surrounding the diseased bark. 

In the cracks of the discoloured ba k several different kinds of spore 
were noticed which are probably connected with one or at the most 
two fungi, but the time at my disposal did not permit even of an at- 
tempt to work out the life history of these forms. Some of these 
spores are found in' small red or yellowish lemon-shaped flask-like 
bodies about the size of a pin^s head which appear in colonies on the 
diseased bark in the later phases of the disease when the tree is either 
dead or nearly so. The other spores occur on whitish cushions in the 
.oracks of the bai k of the bleeding patches at an earlier stage. 

Infection experiments were performed at the Botanic Station on 
healthy cacao trees by introducing portions of the diseased hark from 
bleeding patches into healthy trees and binding up the wounds with 
water-tight bandages to prevent drying up. In all cases the roots^' 
4 >i the fungus in the diseased bark made their way into the surround*- 
ing healthy bark for about half an inch all round, thus indicating that 
.the fungus was parasitic. Unfortunately. ho’^aVer, the length of my 
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stay did not permit of further infection experiments being made witli^ 
the various spores referred to while the evidenco from these experi- 
ments as far as they go points strongly to the parasitic nature of the- 
fungus found in the diseased bark, nevertheless, the point has not 
been proved so conclusively and so satisfactorily as in the case of tho 

brown rot” fungus of the cacao pod. ^ 

There is every probability that this disease is identical with the 

cankeri^ disease of the cacao tree in Ceylon and Trinidad which is 
caused by a fungus of the genus Neciria, There is little doubt that 
it is the cause of death of a good many cacao trees in Grenada which 
are popularly supposed to die on account of their tap roots having' 
struck or a flat stone. I was unable to find anyone who had 

verified these alleged causes by actual excavation and, in the case 
where a tree— attacked by the ^‘canker’’ disease was dug up for my 
benefit, nothing of the kind was found and the root system was quite 
healthy. 

Several trees suffering from this disease were found to be attacked 
by white ants. On careful examination, however^ it was found that 
in each case the ants were followers of the fungus disease and did not 
attack the healthy wood. A similar state of things has been reported 
from Ceylon. 

Remedial Measures . — ^The group of fungi to which this form in all 
probability belongs are wound-parasites and gain accsss to their hoste 
by means of spores which germinate on wounded surfaces. Fortu- 
nately, the suitable remedial measures are extremely simple and easy 
to carry out. 

1. All wounds made in pruning and in removing beetle grubs 
should be tarred as mentioned above. 

2. All dead trees killed by the “canker” disease should be cut down 
at the ground and burnt along with all the dead wood found in the 
cacao plantations. 

3. Ihe diseased hark of the “bleeding” patches should be cut out 
as soon as noticed Since the roots of the fungus are often found in 
the appareuvly healthy bark surrounding the diseased tissue it is 
necessary to cut out the claret coloured bark and about an inch of the 
surrounding apparently healthy bark as well When the disease has 
reached the young wood care should be taken to cut out any discol- 
oured wood that may be noted. The wounds should be tarred over^ 
and the diseased bark carefully collected in a sack or tin and burnt. 
The cutlasses or knives used in this work should not be used fur prun- 
ing other cacao trees until they have been thoroughly washed and 
cleaned. In order to enlist the assistance of the estate workmen in 
this treatment, a small reward might be given for every tree dis- 
covered to be suffering from this disease. 

4. In cases when the disease is established to such an extent that 
cutting out the diseased bark would not be likely to save the tree, it 
should be cut down at some distance below the diseased bark and re- 
placed if possible by a new sucker. When, however, the disease is 
nearly on a level with the ground this is impossible and the best way 
to remove the tree at once and replace it by a fresh one. All trees cut 
down in this way should be burnt immediately. 

The above remedies, if adopted, will I consider keep this diseases- 
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well in hand. As was only to be expected the disease is doing moat 
damage among the older trees in neglected fields and in the small 
holdings, where little if any care seems to be taken of the trees The 
disease has probably existed in Grenada for many years and there is 
no eridence to show whether it has increased or not daring recent ' 
years. At the present time, it is of sufficient importance for ihe adop- 
tion of the remedial measures indicated, which will not only keep this- 
disease in check locally, but, by preventing infection, will largely ren- 
der any one planter independent of the attitude adopted by his neigh- 
bour. 

^^Root” Disease. 

General Character , — In three instances cacao trees were met with 
which had dried off in small patches from no apparent cause. They 
had been growing in good well drained soil and were surrounded by 
healthy vigorous trees in good hearing. No indications of disease were* 
found in the stems or branches of these trees, but on examining the 
root system, it was found that the roots were decayed and filled with 
fungus, especially between the wood and the bark where the matted 
^^roots^' of the fungus can be seen with the naked eye as a white felt- 
like substance surrounding the wood. The characters of these ^‘roots^^ 
showed them to belong to the highest group of the fungi which in- 
cludes several forms which cause root diseases^’ very much like the 
one in question. A similar if not identical fungus in all probability 
.causes a root disease of the nutmeg in Grenada and also attacks many 
ox the cultivated trees in the West Indies. Thus Mr. 0. A. Barber in 
his report on the failure of the Dominica cacao crop in 1892-93 (Sup- 
plement to the Leeward Islands Gazette April 27th 1893) describes a 
root disease of the cacao in that Island which also attacked mangoes, 
oranges, coffee and breadfruit and w'hich seems to be identical with 
the one under discussion. He also noted a similar disease in Jamaica, 
locally called ^*salt-petre,” in the cacao and coffee cultivation, Last 
year cacao trees affected with this disease were forwarded from Domi- 
nica to the Imperial Department of Agriculture for examination It is 
highly probable that the root disease of the Grenada cacao is caused by 
the fungus found in the diseased roots and that it spreads from tree to 
tree underground by means of a diseased root of an attacked tree com- 
ing in contact with a living root of a neighbouring tree. 

Memediul ifeaswm.— The only praciical remedy in diseases of this 
nature is to isolate the diseased tree from the rest of the plantation by 
means of a trench three or four feet deep dtig midway between the 
affected tree and its neighbours and thus prevent the spread of the 
disease to the rest of the plantation The healthy trees surrounding 
the trench should bo kept under observation for some time in order 
determine whether the isolation has been done in time, Ihe roots of 
the diseased trees should be dug up and burnt and tue soil limed iiofoi’o 
planting a fresh tree. This treatment has already been siicoessiuliy 
adopted by one of the leading planters in Grenada in the case of the 
nutmeg root disease and there is no reason to suppose that it would 
not be equally successful in the case of cacao. 

Summary of Conclusions. 

In reviewing the general situation in Grenada, the conclusion I have 
arrived at is that most of the damage alleged to be due to *^thrips” is- 
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really due to the fungoid diseases dealt with in this report, and. while 
these diseases need not cause any great alarm at the present time, it 
should be clearly pointed out that the simple measures here advocated 
should he adopted throughout the island so as to keep these pests well 
in hand and prevent the possibility of a future epidemic which may 
easily cause wide-spread damage to a now flourishing industry. These 
measures may be shortly summed up as follows; — 

1. The husks of the cacao pods should :e suitably buried with lime 
under the trees as soon as possible after the beans have been extracted. 
Diseased husks should either be buried away from the cacao or else 
burnt. 

2. All old primings and dead wood in the plantations should be col- 
lected and burnt as often as possible and the ashes spread under the 
trees. 

3. Diseased trees should be replaced by suckers whenever practica- 
ble. If this is impossible the tree should be cut off level with the 
ground and burnt. 

4. In cases of the canker” disease, the diseased bark should ba pro- 
perly cut and the wound tarred and the diseased bark burnt. 

5. In cases of root” disease, the affected trees should be isolated 
from the rest of the plantation by a suitable trench. The diseased 
roots should be dug up and burnt and the land limed before a fresh 
tree is planted. 

6. In removing the grubs of the cacao beetle, the wounds should be 
tarred. 

7. Seeds from diseased pods should never be used for raising seed- 
lings. 

A. HOWAE.D, Mycologist. 


NOTES ON SOME EEOENT CONTRIBUTIONS. 

Mons.Chas.Patin, Consul General for Belgium at Melellin, Colombia, 
has on several occasions very kindly contributed seeds or plants both 
useful and ornamental, to the collections in the Public Gardens. His 
latest donation includes seeds of two species of Theobroma. Both are 
hardy, growing in any kind of soil, and it is thought that they may 
prove useful for hybridising purposes, or as stocks for graf ting choice 
and delicate varieties of T. Cacao upon, 

Ihe pod and seeds of each species, and a single leaf of No. 1, are all 
the mateiial that have been seen by us, so that the following provi- 
sional and imperfect descriptions have been prepared mainly from 
information supplied by M. Patin. 

Theobroma sp, No 1 * — A tree, leaves simple, oblong, slightly obovate# 
oblique and semi-cordate at the base, terminating abruptly in a short, 
blunt point, long, the broadest part, dull green above, 

hoary tomentose beneath, veins conspicuous, reticulate, .prominent on 
the lower side petiole long, riinose, and, with the mid-rib and the 
BIX pairs of principal veins, coated with ferruginous scales ; flowers 
4OTnge-yellow in colour ; ]pod woody and thick, 7" — 8" long, 12" in 
circumference, S-ribbed, with warty excrescences, covered with brown 
tomentum^ Each pod contains about 25 large seeds enve- 
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loped in mucilaginous pulp. The seeds of this species are not bitter 
to the taste, 

Theobroma Bp. No. 2 . — A small, slender tree, with branches clustered 
at the top of the stem, and leaves at the end of the branches. The 
leaves are large, digitate, each leaflet being about the size of the leaf 
of T. Cacao. The pods which are produced in abundance along the 
main stem, are 4^' long, about 6" in circumference at the middle 
gradually narrowing to a point at the apex, very prominently 10- ribbed 
with lateral transverse ribs in the deep furrows, orange-yellow in colour, 
about 12-seeded, the seeds embedded in mucilaginous pulp. The seeds 
of this species are very bitter. 

AUSTRALIAN BRAZILETTO. 

Peltophorum fbrrugineum, Benth 

This handsome tree has lately been a mass of bloom in the iRTursery 
at Hope Gardens. It is a native of the islands in the Malay Archipelago 
from limor to the Pbilippines, and of North Australia. 

It has beautiful dark-green, fern-like foliage, resembling somewhat 
our Wild Tamarind {Pithecolohium filicifoliiim) , and large, branched, 
terminal panicles of fragrant flowers, the pstals being crisped, and of 
a vety showy yellow colour. 

The tree has flowered regularly for a few years, and although 
pods are produced, good seeds have not yet been secured ; we hope to 
be more fortunate this year, as such a fine, handsome tree should be 
propagated and widely distributed. In addition to being a beautiful 
lowering tree, it is also a very desirable shade tree. It is always in 
leaf, and its graceful foliage affords a grateful shade, not too dense^ 
but just sufficient to be cool and refreshing. 

The colour of the flowers does not agree very well with the plate in 
Trimen's Flora of Ceylon, inasmuch as the petals are a pure yellow 
with a touch of purplish-brown quite at the base. 

JAMAICA BRAZILETTO. 

P. Li]sf3sr.jEi, Benth. 

This is also a handsome tree growing in dry rocky soil. The 
flowers are small compared with its Australian sister. The timber is 
sometimes large, the tree growing 60 or 60 ft. high, and 3 ft. in 
diameter, but at other places giving planks not wider than 8 or 10 
inches. It is an excellent cabinet wood, elastic, tough and durable, of 
a beautiful orange colour, and takes a fine polish. It is used also for 
spokes of wheels, and for carriage building generally. 

AN INCH OF RAIN. 

What does an inch of rain mean ? Few persons have a definite 
idea. An acre, if calculated out, will prove to he 6,272,640 square 
inches. An inch deep of water on this acre will he as many cubic inches 
of water, which at 231 to the gallon, is equal to 27,154 gallons. This 
immense quantity of water wHl weigh 228,1901bs,, or 101 tons. One 
hundredth of an inch (.01) alone is equal to over 1 ton of water to 
the acre. One inch of rain is equal to 4^ gallons a square yard, or 
101 tons per acre. 
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ADDITIONS AND CONTRIBUTIONS TO THL 
DEPARTMENT. 

Lebbaet (Serials). 

Eueope, 

'British Isles. 

Bulletin, Hoyal Crardexis, Kew, App. Ill, 1901 [Director.] 

Chemist and Druggist. June, 1, 8, 15, 22, 29. July 6. [Editor.] 

Garden, June, 1, 8, July 6. [Purchased.] 

Gardeners' Chronicle, June, 1, 8, 29. July 6. [Purchased,] 

International Sugar Journal. June, July 1. [Editor.] 

Journal of Botany. July. [Purchased,] 

Jouraal Board of Agriculture, England, June, [Sec.] 

Journal Royal Colonial Institute, June, July. 

Mature, May, 30 June 6, 13, 20, 27. July 4, [Purchased.] 
Pharmaceutical Journal. June, 1, 8, 15, 22, 29. July 6. [Editor.] 

W. In^an Com. Advertiser. June, [Editor.] 

France. 

Sucrerie indigene et colouiale. May 28. June 11, 18, 25. July 2, [Editor.] 

JGhrmany. 

Voreschichte les neuen Konigl. Botanischen Gartens zu Dahlem-Steglitz bei 
Berlin. [Prof. Dr. Ign. Urban.] 

Belgium. 

Bulletin de la Soci4t6 Etudes Oolondales No. 2, Feb. 1900. [Editor.] 

Switzerland. 

Bulletin de I'Herbier Boissier Nos. 6, 7, [Oonservafceur.] 

JDenmark. 

Beretning om den botaniskd Haves Tirksomhed, 1. 1900. Prof, E. Warming. 
[Author.] 


India. 

Planting Opinion, May 13, 18. 


Asia. 
June 1, 8. 


[Editor*] 


Ceyhn 

Tim^ of Ceylon. May 16, 23, 30. June 6, 13* [Editor.] 

Jam. 

Proefstation, E. Java, No. 27. [Director,] 

Proof station, voor Suikerriet in W. Java. Kagok te Pekalongan, 1900, 


Axtsteaxia. 

Jf. S. Wahe. 

Agri, Gazette, April, May. [Dept, of Agri.] 

' ^ Queexdbind Agri. Journal. May. [Sec. of Agri,] 
Queenslaad Sugar Journal. May 15. [Editor.] 

Amiralia. 

of the Dept, of Agri,, May. [Dept, of Agri] 

Afbiga. 

'^'^0^1%'%;^.' ^ June 6. ' [Dept. Agri.] 
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Matah 

Agri. .lotirnal and Mining Record, May 10, 24 June 7. [Dept, of Agri.] 

Natal Plants, Yol 3, part II. By J. Medley Wood. [Author.] 

^Central Africa, 

C. Africa Times, April 13, 20, 27. May 4, 11. [Editor.] 

Journal of Agri. for Zanzibar, [Editor.] 

West Indies. 

Barbados, 

Agri. Gazette, May. [Editor.] 

Jamaica, 

Journal, Jamaica Agri. Society, July. [Secretary.] 

Trinidad. 

Govt. Farm, Annual Report of Manager, 1900. 

British North America. 

Montreal, 

Pharmaceutical J ournal, J une. [Editor. ] 

Ottawa, 

Bulletin 37, (Apple Culture and district lists of apples suitable for Ontario 
and Quebec with description of varieties. [Dept of Agri.] 

The Dominion Experimental Farms, 1901. 

United States of America. 

Publications of the U, 8, Dept, of Agriculture, '{Directors,'] 

.Scientific Bureaus and Divisions, 

f^ixteenth Annual Report, 1899. 

Year Book of the F.S. Dept, of Agri., 190). 

Bureau of Animal Industry, 19 (Inspection of Meats for Animal Parasites) 
21 (Sheep Scab, its nature and treatment) 27 (Information concerning the 
Angora Goat) 

Division of Chemistry 61 (Pure-food laws of European Countries affecting 
American Exports) 

Farmers’ Bulletin, 92 (Experiment Station Work), 93 (Sugar as Food), 94; 
Vegetable Garden), 96 (Good Roads for Farmers), 97 Experiment Station 
Work), 99 (Insect Enemies of Shade Trees), 100 (Hog-raising in the 
South), 101 (Millets), 102 (Southern Forage Plants), 103 (Experiment Station 
Work), 104 (Notes on Frost), 1U5 (Experimeut Station Work), 106 (Breeds 
of Dairy Cattle), 107 (Experiment Station Work), 108 (Salt Bushes), 109 
(Farmers’ Reading Courses), 110 (Rice Culture in the United States), 
112 (Bread and Bread-making), 113 (The Apple and how to grow it), 
1 14 (Experiment Station Work), 11 5 (Hop Cult ire in California), 116 (Irri- 
gation in Fruit-growing), 117 (Sheep, Hogs, and Horses in the Pacific 
North-west), 118 (Grape Growing in the South), 119 (Experiment Station 
Work), 120(The Principal Insects affecting the Tobaccj Pfant), 121 (Beans, 
Peas, and other Legumes as Food), 122 (Experiment Station Work), 
123 (Red Clover Seed), 124 (Experiment Station Work), 126 (Protection of 
Food Products from injurious Temperatures), 126 Practical Suggestions for 
Farm Buildings), 127 (Important insecticides), 128 (aiggsand their uses as 
Food), 129 (Sweet Potatoes), 130 (The Mexican Cotton-Boll Weevil), ISl 
(Household tests for the detection of Oleomargarine and Renovated Butter), 
132 (The principal Insect Enemies of Growing Wheat). 

JSutperment Siaiiom* \ . , 

Kansas. Press Bulletin, 90 (Dried Blood as a Tonic for young calves), |9I 
(The Clover-hay Worm), 101 (Nott^ from the Plum Omhardi*) > -v 
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H^perment Stations. 

Maryland 67 (The culture aud handling of Tobacco), 74 (Notes on Celery 
Blight), 75 (The effect of Hydrocyanic-acid Gas upon Grains and other 
Seeds,) 

Missouri. 41 (The San J ose Scale.) 

Montana, 17 (The Grain Aphis. An army cut- worm,) 

New Hampshire, Durham. 78 (Bovine Tiibercal >sis), 78 (Twelfth Annual 
Beport), 80 (The Inspection of Fertilizers in 1900), 81 (Insect Record for 
1900.) 

New Jersey. 131 (Feeds rich in Protein. The advance of a guaranteed 
composition.) 

New York, 192 (The substitution of Soda for Potash in plant growth) 
193 (San Jose Scale investigation [, The development of the female) 104 
(San Jose Scale investigation IL i. Spraying experiments with kerosene 
oil. It. Method of combating the San Jose Scale), 195 (Directors Report 
for 1900.) 196 (Spraying in Bloom ) 

Okiaiioma. 26, June 1897, (Some injurious Orchard insects) 34, May 189S 
(The San Jose Scde.) 45, March 19.0, (An Annotated catdlogue of the 
ferns and flowering plants.) 

Press Bulletin. 61 (Kafir Corn and Alfalfa as beef producers Insects and 
remedies. The Peach leaf curl, A good Native grasi), 67 (Plant trees for 
posts. Hog Cholera. Chinch Bugs and Pinning Grape Vines). 73 (The 
Wheat Crop. Some important fruit dise<ises.) 

Rhode Island, Kingston. 46 (Lime and Liming.) 

Souih Dakota. 68 (Vegetables), 69 (Native and Introduced Forage I hints.) 

West Virginia. 73 (Poultry Experiments), 74 (Cold ^to^age.) 

American Journal of Pharmaoj', July. [Editor ] 

Botanical Gazette, Chicago, June. [Editor.] 

Bulletin Laboratories of Nat. Hist. University of Iowa, Vul. 5. No, 2, 

Ohico Forestry Sub-station Sacramento Valley. 

Southern Coast Range Culture Sub-station. 

The Foot Hill Culture, Sub-station. 

Circular 1. Books for the Farm Library, Oklahoma. 

Fern Bulletin, Julyw [Editor.] 
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JAMAICA 



In "brief description of tlie island of Jamaica ^ which fox'ms 
one chapter in A Book of the Continuation of Forreign Passages * * * 
moreover an attempt on the island of Jamaica”, published in London 
in 1657 (the earliest account of the island published after the English 
took possession of the island), the following account is given of the 
fruits, &c, : and Dr. Heylin in his Description of the American 
Islands [Heylin, John, D.D. Microcosm us” — Oxon, 1622] saith of 
Jamaica ^ * well stocked withcattell, and no less plentifully stored 

with most sorts of fruits, which either industry or nature have sup- 
plied it with ; great store of cotton-wool, and such abundance of 
Jaccu (a Root whereof the savages once made their bread) that it was 
deemed the granary of the neighbouring islands. ^ * 

Sei^erall sorts of Wood in this Country, 

L GrandilUo, of a reddish Mack colour, and heavy as ebony used 
much is these parts for bedsteads. 

2. Cedar f the best in all the Indies, usefull for all purposes, as Oake 
in England. 

3. Oamhena, a tree of six fathoms about, a fine red, excellent good 
for beds, tables or buildings. 

4. Cittano, of a yellow colour, a fathome about, excellent for dyingv 
called in English, yellow Fustiok. 

6, Brasil and Brasileito, excellent for dying, sold in these parte 
at one pound seventeen shillings and sixpence per hundred. 

6. Guaicum, good for bedsteads, bowls and chairs, and Physician® 
uses, three foot over, sold at Oarthagena for two shillings per pounds 

The Country affords semrall Fruits^ 

1. Pepper smelling like Cloves, the North side of the Island is fuU 
of it, wild, good for uhooolatto, sold here at sixpence per pound. Tk^ 
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Leaf distilled, makes excellent good water, much, esteemed by the 
Spaniards at Carthagena, 

2. Pyne^ the best that ever was eat, in season almost all the year 
long, sold at sixpence per piece. 

3* Uispero, esteemed the best fruit in the Indies by the Spaniards, 
in season in July and August. 

4. Mamesappote, tastes Kke marmalet, in season part of June, July, 
and August. 

5. Avocatas, a wholesome pleasant fruit ; in season in August, soldi 
lor eightpence per piece. 

6. Oocao, in great plenty, of which they make Chocolatto, sold ordi- 
narily for three shillings per bushell. 

7. Catrao, a very sweet luscious fruit, green of colour, and much like 
a mulberry in shape and bignesse. 

8. Limes, Limons, Oranges, Ouavers, Bonana’s, Plantan^s. Papaas, 
Melons of all sorts, and very good Cucumbers, Gourds, &c., and tjx® 
largest Potatoes ever eye beheld. 

9. Tobacco, which at Carthagena bears the best rate there. 

10. Indico.” 

Tenables, in a letter to a person of Honour’’, quoted in the same 
work, says That which we most want for the present, is bread and 
Bandry, there being not muqh Oasava in the country, and of that the 
enemies steal a share * 

5?ichard Blome in his Description of the Island of Jamaica’^ 
(lK)ndon, 1672), says ; — 

The Fruits. 

There are great plenty of choice and excellent Fruits in this Island, 
as Oranges, Pome-granates, Cocar-Nuts, Limes, Guavars, Mammes, 
Alumee-Supotas [sic], Suppotillias, Avocatas, Cashues, Prickle-Aples, 
Plickle' Pears, Grapes, Sower-Sops, Custard- Aples, Dildowes, and 
many others whose names are not known, or too tedious to name, be- 
sides Plantains, Pines, &c. 

Their Serbes m%d Boots. 

Here likewise grows very weil, all manner of Summer-Garden- 
Herbs and Roots common to us in England, as Radish, Lettis, Purse- 
ley, Cucumbers, Melons, Parsley, Pot-herbs, also Beanes, Pease, Cab- 
bages, Colly-Flowers, &c. 

Joseph Acosta, in his “ Naturall and Morall Historie of the East 
and W est Indies.” (London, 1604), says : — 

In some parts of the Indies they use a kind of bread they catt 
Caoavi, which is made of a certain root they call Tuca.” 

Again ; — 

** They have not found at the West Indies any kinde of spices, pro- 
per or peculiar to them, as pepper, cloves, cinamon, nutmegges, or 
gmger, although one of our company, who had travelled much, and in 
diverse partes, told us, that iu the desarts of the Hand of Jamaique h® 
had found trees where pepper grewe. But they are not yet assured 
is theTe anie trade of these spices at the Indies. The 
was carried from the Indies to Hispaniola, and it hath multi- 
0 , as at thia day they tiow not what to\do with the great abuu»^ 
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^ianoy they have. In the fleete the yeare 1587, they brought 22053 
•qumtalls of ginger to Seville : but the naturall spice that Gfod hath 
given to the Weast Indies is that we in Oastill, Indiau pepper, and at 
the Indies, Axi, as a generall word taken from the first land of the 
ilands, which they cong[uered. In the language * * of Mexico, 
^Chili/^ 

Again ; — 

Of grapes, vignes. olives, mulberies, and kanes of Sugar.” 

In Interesting Tracts relating to the island of Jamaica*^ (St, Jago 
dela Vega, 1800). The planters of Withywood [Vere] complain that 
they cannot sell their indigo at P >rt Royal, as they were undersold by 
the pirates encouraged by the Governor (Earl of Carlisle) . 1680. 

Again : — 

In Instructions to Sir Philip Howard, Governor [who never came]” 

We do hereby authorize you to forbear, if you shall think fit, the 
taking advantage of any penalty or forfeiture against any of the 
present planters or inhabitants of the said island, for not manuring 
•or planting of their lands according to their time heretofore limited 
and appointed them for the same, &c.” 1685. 

Again : — 

Dec., 4 [1664]. ‘‘About this day appeared first the comet which 
was the forerunner of the blasting of the cocoa trees, and after which 
time they generally failed in Jamaica, Cuba and Hispaniola.” 

II. — The Pine Apple. 

The Pine-apple is a native of tropical America, but it is scarcely 
possible to decide whether it is truly indigenous in Jamaica; other 
plants belonging to the same Natural Order {Bromeliao&ae) ave every- 
where abundant. If not a true native, it was probably brought from, 
the mainland by the Arawfiks, and later by the Spaniards It appears 
-on the Coat of Arms as if it were a natural product. Large patches 
of the ‘‘ Cow-boy” Pine grow wild in the district of Yere in Claren- 
don. The plants attain a height of five feet, and grow in dense 
thickets, so that it is difficult to get at the fruit which are somewhat 
freely produced. The soil in the district s»eems to be admirably adapted 
for the growth of this plant. 

Joseph Acosta in his “ Naturall aud Morall Historic of the East 
and West Indies” (London 1601) says (p. 762) : The first Spaniards 
mamed many things at the Indies with such Spanish names as they 
did most resemble as Pines, Ooncombres, and Prunes, although they 
be very different fruits to those which are so-called in Spaine. Tae 
Pines or Pine-apples, are of the sam * fashion and form 3 outwardly to 
those of Oastille, but within th ^y wholly differ, for that they have 
neither apples nor scales, but are all one flesh, which may be eaten 
when the skinne is off, it is a fruit that hath an excellent small, and 
is very pleasant and delightful in t jste, it is full of juyce and of a 
sweet and sharpe taste, they eate it being out in morsells, and steeped 
a while in water and salt. Some say ^hat this breedss choler, and 
that the use thereof is not very healtiiful But I hare not scene any 
experience thereof that mig it breed beliefe. Tney grow one by one 
dike a cane or stalke which riseth amongst many leaves, like to the 
Jillie, but somevuat bigger. The apple on the toppe of every 
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erne, it grows in hot and moist gronndefi, and the best are those of' 
the islands of Bartoyente [Greater Antilles]. 

In 1622 Dr, Heylin states that they were sold at sixpence per 
piece/^ 

Hans Sloane, who visited Jamaica in 1689, says in his ‘‘ Natural 
History of Jamaica”: “ This fruit is planted and used by way of dessert 
(having a very fine flavour and taste) all over the hot West Indies, 
and either raw, or when not yet ripe, candied, and is accounted the most 
delicious fruit these places, or the world affords, having the flavour of 
raspberries, strawberries, &c., but tbey seem to me not to be so ex- 
tremely pleasant, but too sour, setting the teeth on edge very speed- 
ily.” The fruit seems to have been poor, but new and better varieties 
were scon produced, for Patrick Browne in his Civil and Natural 
History of Jamaica,” published in 1756, gives the names of three 
varieties and says of the first that some “ think it too rich ahd cloy- 
ing.” His statement is as follows : — 

The Sugar Leaf Pine-Apple-^Tiii% plant is now common in Ja- 
maica, and cultivated by most people in their gardens : it is propagated 
both by the crown and the sprouts or side branches, but these come to 
perfection earlier, though the other seems the most natural gem, as it 
always casts its roots in the fruit itself, while yet in a growing state : 
they thrive beat in a rich mould and a warm situation, but seldom 
rise above three feet from the ground ; the stalk shoots from the 
centre of the leaves (which are generally disposed very thick about 
the root) and bears a large single fruit, or rather a heap of small suc- 
culent capsulse, concreted into a common mass towards the top ; but 
the fibres of the main stem continue their course through the centra 
of this mass, and in most species, turn into a short foliated sprout, or 
young plant, at the top, casting a few tender radiouli on every side, 

. anto the pulp of the fruit. 

This has been always esteemed the richest and best fruit in 
America ; aud indeed its form, size and flavour contribute alike to give 
it the pre-eminence ; it is in general agreeable to the stomach : but 
the natural mellowness of its juice renders it more agreeable to the 
natives and old standards, than it possibly can be to new-comers, who 
generally think it too rich and cloying. The following sorts are 
thought to be only variations of this, but they are seldom so luscious- 

g row generally of a different shape, and are vastly more agreeable to 
bated stomachs. The juice fermented would make a good wine ; it 
is sometimes mixed with the rum liquor, when it ferments, and i» 
thought to give it pleasant flavour ; it is served up with other fruit at 
most gentlemen^s tables in America. 

*** The Slack Fine-Apple. The Queen Fine-Apple . — These two last 
ISeries are more common than the first, and planted in most gar- 
dens in this country , their fruit is generally large and roundish hut 
grows seldom yellow, even in the surface, nor is the pulp of the fruit 
so rich though generally more agreeable to new-comers, and people of 
wurm habit ” 

\ Histoij of Jamaica” by Edward Long, published in 1774^ 
ll^^^^owing varieties are mentioned : — 

l^^^^^bog-walk'^pine, of a compressed form')^ and deep green coat^ 
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The same with a yellow coat. 

The pyramidical or sugar-loaf, with yellowish flesh, and deep 
■green coat. 

The same with a yellow coat. 

The smooth-leaved or king pine. 

The queen pine, with leaves smooth, or sometimes spiked. 

The smaller green or yellow pyramidal or Montserrat. 

The bog- walk pine is not so sweet or agreeable as the others ; and 
next to the sugar loaf the Montserrat pine is reckoned most eligible ; 
there is, however, a variety in their flavour, accommodated to different 
palates, some being more acid, or more rich and cloying than others. 

The fermented juice of the sweeter sorts has been made into a 
very pleasant wine, and is sometimes mixed in the cisterns that con- 
tain the liquor for rum, in order to communicate a more agreeable zest.^' 
In Hortus Jamaicensis,’^ byJohnLunan, published ia 1814, the 
iollowing varieties of Pine-apple are mentioned;— Queen, Sugar-loaf| 
.King, Smooth Green, Black Antigua or Eipley, Grenada, Bog-walk, 

, Smooth long narrow-leaved, Montserrat, Surinam, aud he adds, it 
is impossible to enumerate all, as new varieties may arise every day/^ 
In the Annual Reports on the old Botanic Garden at Bath, in St. 
Thomas-in-the-East, from 1846 to 1861, inclusive, the Pine-apple is 
only mentioned, incidentally, as a fibre yielding plant. This may he 
accounted for by the fact that the district of Bath is a very wet one, 
;and unsuited for the cultivation of this fruit. 

In the year 1870 the following varieties of pine-apples were planted 
in Oastleton Garden, viz , Enville. Prickly Cayenne, Smooth Cayenne, 
Providence and Charlotte Rothschild. This district also is not very 
.suitable for pines, and in 1873 they were transferred to the newly 
acquired land at Hope. 

In the Annual Report on the Public Gardens and Plantations for 
‘the year ended 30th September, 1880, it is stated that several varieties 
of the more esteemed Pine-apples were being propagated at Hope, and 
.large numbers were being distributed among cultivators who desired 
to try this small, but apparently remunerative industry. The Report 
■ goes on to say that *'The example of one enterprising settler who has 
realized, according to very reliable data, at the rate of nearly £80 
per acre* has been the means of stimulating others to take up .pine 
growing.’^ 

In the Annual Report for 1882, we read that in order to assist the 
industry, the Director of Publie Gardens and Plantations obtained 
through the Royal Gardens, Kew, a selection of all the best Pines 
' under cultivation in England, such as L^rd Carrington, Smooth Cay- 
enne, Lady Beatrice, &c., and from the Bahamas, the Scarlet^^ and 
Cuban” Pines, which then obtained so much favour in the ISfew York 
market. The Report for the following year states, that a well-estab- 
lished plot consisting of 3,000 plants of Ripleys, 1,300 Sugar-loaf, be- 
sides a select series of Cuba, Queen, Lord Carrington, Lady Beatrice, 
Smooth Cayenne, Pitch Lake (Trinidad), &c., existed at the Hope 
plantation, and the produce that year was expected to reach 1,000 


* According to Mr. Josephus own statement £200 and more from IJ acres pe^ 
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pines. The same Eeport states that ^ Tor export parposes the more?* 
cdnmoii kinds, such as the Jamaica Black Pine, appear te be m. 
greater request than tl e Eipley, as the latter does not travel so well/^ 

5 he Eeport for 1884 gives the following list of varieties then grown, 
at Hope : — White Eipley, Black Eipley, Sugar-loaf, Prince Albert,. 
Montserrat, Cuban, Providence, Scarlet (Queen), Trinidad (Pitch Lake), 
Black (Antigua), Queen, Lady Beatrice, Smooth Cayenne, Thompson's 
(smooth) Cayenne, Moscow Queen, Lord Carrington, and Enville* 
Queen.’^ Many of these were obtained, through the Eoyal Gaidens,. 
Kew, from Windsor Castle, and from Lord (Barrington’s nurseries. 

In the same Eeport the Director states am glad to report that- 
the cultivation of this valuable and luscious fruit is greatly extending,, 
and that the exports shew a marked increase on those of previous- 
years. In tl e neighbourhood of all ports and especially whet e the 
soil is of a free, sandy or gravelly nature, affording good drainage,, 
pine-apples might be extensively planted.” 

In the Eeport for 1896-97 the Superintei.dtnt of Hope Gardens 
draws attention to the markings on the leaf of the Green Eipley, and. 
points out that by carefully studying these markings, plants producing 
poor, and generally worthless fruits, may be di ucied at an early stage 
of their growth, and discarded. He says the (ireen variety has a- 
pale green leaf, with red stripes situated on different parts of the leaf, . 
the stripes being very pronounced in some plants, varying from a 
dark red stripe an inch in diameter to none at all. As far as my 
observations go at present it is only when the Green variety: 
has the bioad red stripe, and that situated in the centre of the- 
leaf, that the plant is worth growing ,* the totally green-leaved plant,, 
or the plant with a narrow stripe, especially when the stripe is on. 
the edge of the leaf instead of in the ctntre, is not worth anything,, 
the fruit produced usually having holes rear the base into which ants- 
creep, and by eating the fruit start it rotting.” 

He continued his observations, and in the next Eeport he states 

The plants have been kept ‘ under strict observation with a view to ^ 
determine what difference might be made by selection and cultivation. 
Plants have been propagated, by slips only, of fifty-five plants, thus 
raised from plants with correct marMngs which are now about a year 
or nine months old. Twenty- three have developed bad markings, i,e. 
red marks on outside of leaves ; thirty-two plants have the correct 
markings. Of eleven plants raised from parents with markings on 
the outside of the leaf as well as in the centre, ten have developed 
bad marks, one only developing correct marks. Of seventeen plants- 
raised from parents with markings on the outside of the leaf only, 
jSfteen have developed bad marks, and two have leaves devoid off 
colour. Another curious thing noted is that, in the two latter in- 
stoces, in some cases the main stem has failed to develq^ assuming- 
a twisted form, and developing side shoots only. Five ]^nts of the* 
eleven mentioned as having markings on the outside of the leaf, 
well as in the centre, have degenerated in this way, and three out of 
the batch of seventeen. Hone of the plants raised from parents with 
correct .markings have degenerated in this way.” He further states- 
that Ajptificial manure has proved of the greatest value, increasing 
the vigour of the plants wonderfully, and adding nearly pounds to»* 
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tte size of the fruits, as well as hastening their ripening by fully two 
weeks.” 

In the Report for the following year the Superintendent in con* 
tinuation of his remarks on correlatidn of the colouri’ig of the learea 
and good fruitis states ‘^Of the fifty-five plants of the Green Ripley 
pine with red markings in the centre of the leaf only, ten have fruited, 
every fruit being a good one free from blemish ; the remainder of the 
plants are now fruiting, but it cannot be dete^rmined whether these 
will be perfect until they ripen. No more of these plants have de* 
Teloped red markings on the side of the leaf * 

Of the eleven plants from parent with red markings - on the out- 
fiide of the leaf as well as in the centre, two have produced inferior 
fruits cracked near the base and exuding gummy matter which at- 
tracted large quantities of the black stinging ants, these fruits are 
quite uselesss ; three have produced little knobs ; the remainder of the 
plants are just commencing to fruit, but are not sufficiently advanced 
to enable us to form an opinion as to the quality.** 

**Of twenty-seven plants with the markings on the outside of 
the leaf only, seven have produced little knobs, eleven have simply 
grown with the leaves twisted round in the centre of the plants and 
developed side suckers as though they had fruited; four have pro- 
duced fruits which were of fair quality, although very small ; and 
four plants produced small bad fruits, — cracked and exuding gum. 

** The greatest care should be taken to propagate plants from those 
Laving the red colouring matter well developed ani in the centre of 
the leaves only ; plants with faintly coloured or colourless leaves, or 
plants having leaves with the red colour on the edge of the leaves, 
ashould be avoided. 

'^Red Ripley: Since observing the variation in the colouring of the 
Green Ripley Fine Apples, I have also noticed that some hing of the 
same kind occurs in the Red Ripley. When the colouring of the 
leaves is particulaidy bidght, and the leav s have not th ^ fine bloom 
observabie in the best type of plant, it often produces an abortion 
fiimiliar to those produced by the green variety when badly m trked.” 

In the Report by the Director 189.^-1900, the question of proper 
distances in planting is disonssd. He sta es ‘‘we first started to 
plant at 3 feet apart in th’-^ row'i, with rows 5 feet apart, thinking 
that at this distance it would be possible to keep the land clean by 
eultivators drawn by mule or horse, and so reduc ^ the cost. This was 
quite feasible while they were in the “ ptaiit” stage, but as th ^ plants 
ratooned, the fruits on the side shoots weighed them down, breaking 
off many, and exposing the side of the fruits of all to the sun, causing 

suu burn.” Other dis ances were tried, u ntil it was finally decided 
that 2x3 feet was the proper distance, the reason being that although 
the hand cultivati on necessary for the first year's growth is expensive 
by the second year the pines so shade the land that tnere is little or 
mo growth of weeds beyond a few climbers. The plants are close 
enough together to prevent leaning and consequent sun burn.” 

* All produo ’d good fruit. 

** Two of the remaining six produced little knobs, the other four rather small 
. fruits cracked at the ba^e. 
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In this same Report the following list of yarieties grown at Hope 
Gardens is given. Green Ripley Queen, Red Ripley Queen, Enville, 
'Golden Queen, Smooth Cayenne, Black, Abbaka, Cow boy, Sugar-loaf, 
'Moscow Queen, Cheese, Charlotte Rothschild. 

Purther, the Superintendent makes the following observations on 
^ine-apples in the English market The one pine-apple being sold 
in England is the Smooth Cayenne, but not as many people would 
have us believe, on account of its superior quality. The chief reason 
it sells so well is that it is a good looking pine, a fruit of good size, 
ffine colour, and a handsome top, the weight ranging from 3 to 8lbs , 
but they average about 4 to 61bs., larger not being required in England, 
.The second reason for the Cayenne selling better than the much finer 
flavoured Ripley, is t^iat it gets to market in better condition. Many 
dealers lost money over the Ripleys' being black in the centre, 
;jalthough apparently good on the outside. Mr Geo. M unroe of Oovent 
Garden stated that if Ripleys could be got to market in good condi- 
tion, they would run the Cayenms out of the market There is a 
good market in England for pine-apples at all seasons, a three-pound 
fruit will always fetch 4/ retail if in good condition ; fruits weighing 
to 61bs., if not too plentiful, sell retail at 8/ to 10/. There is a 
good demand for pines before the St. Michael's fruit arrives, which is 
generally about the beginning of June, although they are by no 
means plentiful before August." 

The following is a list of varieties of Pine-apples now grown in 
dJamaica. 

1. Ripley Queen, Red. 

2. Ripley Queen. Green. 

3. Bull-heai syns. Man O' War , Red Spanish of Florida 

and the Bahamas. 

4. Sugar-loaf, 

6. Cow-boy. syns. Crab Pine^ Mammee Pine. 

6. Cheese, syns. Red Jamaica^ Red Pine, Brick Pine. 

7, Black, syns Black Jamaica, Black Spanish, 

8. Jerusalem. (This has complete miniature pines grow- 

ing around the base of the main fruit). 

9, Smooth Cayenne. 

10. Abbaka. 

11. Charlotte Rothschild. 

12 Golden Queen, 

13. Enville City. 

14. Porto Rico. 

15. Moscow Queen. 

16. Sugar. 

There are o‘her doubtfully distinct varieties, or forms of well- 
laown varieties grown in some districts, e g. Sam Clark" found in 
the Parish of St. Catherine, and **Goffe" found in the northern coast 
lands in the Parishes of St. Mary and Portland There is very little 
4oubt that when all the varieties or forms are brought together, and 
grown in the same locality under exactly similar conditions, that the 
^ght diflerenoes which\are now considered sufficient to warrant a dis- 
tinctive name, and which are due to differences in soil, moisture, and 
tomj^rature will disappeaif, and the present list of varieties in Jamaica 
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-^11 probably require to be sbortened. It is a well-kuown fact that 
the same variety is often known by different names in difisrent dis- 
-tricts. The Secretary of the Agricultural Society states that the fol- 
lowing varieties, placed in order of merit, are at present considered 
the best for export, having realised the highest prices in London this 
year : — 

Smooth Cayenne. Black Pine. 

Abbaka, Bull-head. 

Eipley, Sugar-loaf. 

“ Sam Clark” (this is probably the same as Cheese Pine.) 

The three latter are of equal merit. 

The Hope Experiment Station is now experimenting in cross -ferti- 
lising the Eipley with the Smooth Cayenne It is thought that if a 
cross could be obtained that would combine the size, shape, general 
appearance, and keeping qualities of the Smooth Cayenne, with the 
-exquisite flavour of the Eipley, an ideal Pine for export would bs the 
result. 

The following Table shows the numbers and values of Pine-apples 
-exported each year from 1876 to Slst March, 1901 : — 


Quantities : Bozs. 


195 

38 

1,140 

1,908 

3,480 

5,586 

8,887 

7,728 

14,070 

8,883 

9,567 

8,289 

9,812 

8,293 

860 

10,527 

10,294 

6,828 

6,403 

4,939 

4,192 

5,643 

7,698 

8,114 

6,086 

7,511 


Values £, 


48 

8 

341 

381 

622 

698 

1,111 

1,158 

2,111 

1,443 

1,434 

1,243 

1,472 

1,037 

140 

1,679 

1,287 

858 

675 

617 

624 

693 

962 

402 

761 

1,033 


Years. 


1876 

1877 

1878 

1879 
188'> 
1881 
1882 
1883 
-1884 

1885 

1886 

1887 

1888 
1889 

I Tr. 1890 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 95 
1896-96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1900- 1901 
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This fine fruit has been known here for about 200 years, but it is 
only within the last 25 years that it has been cultivated to any extent^, 
and within the last 5 years probably more time and money has be en> 
^ent on this cultivation than at any previous period. 

From reliable information receive i on the subject, we estimate the 
approxiipate area now under systematic cultivation at 200 to 250 acres, 
and this is being rapidly increased. To this area should be added pro- 
bably 20 acres grown in small irregular patches. This might be ex- 
tended to an almost indefinite extent, if good and steady mrrkets were 
found for the fruit produced. The most common varieties appear to* 
be Bull-bead and Sugar-loaf, but under system atic cultivation they" 
come in the following order:— *(1) Ripley, (2) SmooHi Cayenne,. 
(3) Abbaka, (4) Bull-head, then follow small numbers of other sorts. 
The cultivation of the Pine-apple has never been in such a promis- 
ing condiiion in Jamaica as at present The industry is in the hands^- 
of intelligent growers who are determined to do everything that is- 
possible and reasonable to make it a commercial success. 

With at least one steamer per week to England, and usually several 
ateamers per week to various ports in the United St ^tes, there is every 
*' reason to hope that the trade in Pine-apples will soon become of very 
considerable importance. In addition to tne export trade, there is ^ 

E )od local demand for this splendid fruit, especially the delicious^ 
ipley varieties. 

Cultivation. 

The best soil for pine apples is a well-drained, sandy loam. Red 
clay can be made suitable by thorough tillage, the a dition of lime, 
and artificial drainage. Pines are very impatient of excessive mois- 
ture, and good drainage, either natural or artificial, is essential to the 
successful cultivation of this crop 

The site having been selected (it should, if possible be on sloping 
ground), the land should be weeded anl cleaned, then forked or 
plojighed to the depth of a foot or more, the deeper the bi-^tter, as every 
crop benefits by deep cultivation. It should tbesibe thoroughly broken 
up by means of a cultivator or harrow, or both where these can be used. 

. Where it is not practicable to work plough a \d cultiva or the As- 
sam fork should be used, first to turn up the soil, then to break it up 
fine* 

In districts where the average rainfall exceeds 50 inches per annum, 
it is advisable to plant in raivsed beds 

These beds should nin in the same direction as the natural slope of 
the land, and may be 10 feet wide, which will be sufidoient space for 
fi.ve rows of suckers 2 feet apart, leaving a margin of 1 to >t on the 
outside of the two outer rows. Between the beds thei’e should be a 
trench about 1 J feet, wide which will serve as a drain, and also as a 
path to enable workers to weed the beds without trampling them. 

In selecting suckers, take those that are 12 to 15 inches high The 
lower leaves should be pulled off, to allow the young roots to push 
freely, and the base of each, sucker should be cut crosswise with a 
sharp knife, making a clean cut. 

Having prepared the land, and the suckers for pla»*ting, the beds- 
grounds diould be lined^ at distances of two feet apart, and the* 
should be carefully planted at distances of two feet in the row- 
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At this distance four square feet of ground '^ill be allowed to each^ 
plant. Some planters recommend 8 feet between the rows, and 2 feet 
from plant to plant in the rows, but the tendency now is to plant 
closer, as it has been found in close planting that the suckers support 
each other and are not liable to be blown over when in fruit, as is so- 
often the case when more space is allowed; also that the plants in time* 
completely cover the ground and prevent the growth of weeds to ai 
considerable extent. 

In planting, make holes at the proper distances, and put the suckers 
in just deep enough to cover the naked base of each, then draw in the- 
earth and press firmly around them. The ground should be kept free^ 
from weeds, and the surface open, by means of a Dutch hoe. 

Manures. If land is planted that had previously been used for- 
several years to pasture stock, and the soil is good sandy loam, manure 
will not be necessary for a few years ; on the other hand, if it is arid and 
poor, it would be well to fork in, or plough in a good dressing of 
farm-yard manure when breaking up the soil, 6 months or so before' 
planting, and give a top-dressing of wood-ashes which should be light- 
ly raked in after the plants have started to grow. Artificial manures 
for pine-apples are now offered for sale, and are largely used by grow*- 
era who wish to force their crops. In clayey soils, the application of 
lime, when preparing the land for planting, is highly beneficial Soils • 
that have become exhausted by other crops may be made suitable for • 
pines by growing a crop or two of cow-peas, and ploughing these iu 
when they are in flower. 

The best time to plant pines is July- August ; good, strong suckers^ 
put in at this time of the year, will fruit in 9 to 12 months from time^ 
of planting. If planted earlier or later in the year, the suckers will, 
take longer to fruit, 15 to 18 months or more. 


YIELD OF RUBBEB. 

Although we have on several occasions given full particulars con- 
cerning rubber-planting, yield of rubber, &c., we have repeated in- 
quiries as to the net returns which may be expected from a planta- 
tion. Perhaps the following letter addressed to the India Bubber^ 
World by Mr. A. H. Berkhout, late Conservator of Java Forests, will- 
convey to intending rubber-planters the necessary information, Mr. 
Berkhout writes : — 

In The Indian Forester (Vol. XXIV., page 160*), I presented some- 
facts in relation to the oldest india-rubber planta ion in the world,, 
which is located on the Pamanukan-Tjiassem estate, in the Residence 
Krawang, in Java. At that time I wrote that the plantation came* 
into existence in the year 1872, basing my information on personab 
conversation with the owner of the estate, but the opinion of the ' 
present chief overseer, Herr van Henkelom, seems to be that the plan- 
tation dates from the year 1864. 

The young plants of Ficus elmiica were obtained from the adjacent 
forests, by cuttings of branches, or by maraotting the nncultivateAl 

* Quoted m The India BMer Worlds 1st August, 1896, 
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-trees, an operation to which the inhabitants of Java frequently resort. 
The before-mentioned rubber trees are especially adapted to the pro-- 
cess of marcotting. All that is necessary is the removal of a strip of 
bark J inch wide, and to bandage the wound with earth. After about 
fifty days, roots will appear through all sides of this ball, which 
can then be cut ofE. It is advisable before planting these young 
plants, which are about 20 inches in height, to place them, or rather 
nurse them, in rich, well-shaded soil for a period of about fifty days, 
in order to heal the cut thoroughly. 

It is my opinion that the original cost of this plantation on the 
Tjiassem estate was not very much, because the Ficus elastioa was 
planted about SJ yards apart each way, or seventy-two to the acre, 
within cofiee plantations which were no longer productive, and re- 
quired not much cultivation, I estimate the cost of the plantation at 
about 29s. per acre. Altogether 72^ acres, embracing 5,200 trees, 
were planted. 

The first tapping was done in 1886, and the following figures will 
give the details : — 


Years. 

Pounds. 

Average Ounces 
per Tree. 

Value, 






£ 

B. 

1886 

«•» 

••• 

6,612 

17 

572 

0 

J1887 


• •• 

4,954 

15 

618 

4 

1888 


... 

1,614 

4 

168 

4 

1890 


... 

3,307 

10 

345 

6 

1891 


• •• 

6,113 

18 

371 

6 

1892 



6,992 

18 

245 

8 

1896 



3,197 

10 

394 

6 

1896 



3,113 

10 

312 

2 

1897 



6,731 i 

21 

729 

6 

1898 

• «* 

... 

6,731 1 

21 

842 

6 


Total 


47,164 


4,490 

8 


Tappings could not be made in every year. In thirteen years (in 
' three of which the trees were not tapped) a total of 47,164 Ihs. was 
harvested, an average of 3,628 lbs, per year, or 10 ozs. per tree per 
year. During the four years, 1895-98, the average was 4,913 lbs., 
-or 15 ozs, per tree. The yield per acre, therefore, from 1886 to 1898 
averages 50 Ihs., and from 1895 to 1898, 68 lbs. 

The figures given above, by tbe way, in the column headed ^^Value^^ 
must be understood as referring to the income to the planter after de- 
. ducting all expenses, not only of harvesting the crop, but also the 
initial expenses and the yearly expense for care of the plantation. 

' From the information supplied to me in regard to the prices obtained 
the rubber, I should infer that the yearly expense for the last 
‘ i(mr years covered by the table had amounted to an average of £3 10s. 
jper i^re per year. 

An analysis of the figures above given will show an average yearly 
’tiet profit of £8 3s. 9d. per acre, the figures for 1898 showing a profit 
^r acre of £12 Is, 8d. * 

^ With respect to the possible^yjeld Ficus elmtica, it may be 
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mentiOTied that Herr Mulder, in Sudimara, (West Java) obtained in 
in 1897 from three trees 105*6 lbs. and twenty months later from the 
same trees 99 lbs. This is, respectively, per tree S5| lbs. and 33 Ibs^ 

YIELD OF nUBBEE IN MEXICO. 

B. P. Probasco, of Chicago, favours The India Rubber World with 
the results of tapping cultivated Castilloa rubber trees by A. B. 
Coate, superintendent of La Soledad Plantation, on Trinidad Eiver^ 
Isthmus of Tehuantepec. Mr. Probasco received four specimens — 

1. Weight, 3 lb. 2 oz. ; collected from three trees, in diameter 16, 12i and 

14 inches. 

2. Weight, 1 lb. 2 oz. ; yield of one tree, 12 inches in diameter. 

3. Weight, 1 lb. 9 oz. ; yield of one tree, 11^ inches in diameter. 

4. Weight, 2 lb. 4 oz. ; yield of one tree, 18 inches in diameter. 

Total weight, 8 lb. 1 oz., yield of six trees, gives an average of 1 lb, 
SJ oz. per tree. None of the trees is over eight years; some of them 
only six. Bain fell while the trees were being cut, washing away 
some of the rubber milk, and various other unfavourable conditions 
existed . — {Queensland Agricultural Journal) 


THE ALMOND BAG WORM. 

A correspondent has sent specimens of the Almond Bag Worm 
attacking the Orange tree. N o record has been made of its having 
been found before on the orange. 

There is a note in the Journal of the Institute of Jamaica for 
August, 1893, on this insects It quotes from Mr. Bowrey’s Report 
as Curator for year 1879-80 : 

The curious * case’ caterpillar, of which I have secured a specimen 
of the male moth which is winged, and also of the female which is 
apterous and never leaves the * case’ formed by the larva. This is the 
caterpillar which was noted on almond trees shortly after the August 
hurricane This is its ordinary food plant, and I can only account for 
its being specially noted in August last by supposing that the trees 
on which it feeds being blown down it was brought under popular 
notice. For years I have seen it on almonds, and I doubt if it has 
been as plentiful this year as it usually is. Its ‘ case’ so exactly re- 
sembles in colour and texture the small branches of the almond as to 
pass unnoticed except special attention be called to it.” 

Prof. 0, H..T, Townsend proceeds as follows, and then gives an 
exact description of the insect, probably Oiheiicm abbottii Qrote : 

A large number of these small b^-worms were found on an 
almond tree in the Marine Gardens, in Kingston, on June 24, 1893. 
Individuals of all sizes occurred, from tiny to large and evidently 
fully grown ones. The largest ones were found attached very strongly 
to the under side of the branches in places, where they we^re with 
great difficulty detached owing to the great strength of their silk* 
The smaller growing ones were found on the leaves, clinging to the 
underside of the latter in which they eat irregularly round holes, 
which they gradually enlarge. This gives the foliage the appearance** 
of having been raked and riddled with shot of various sizes. 
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PROTECTION OP TREES AGAINST ANTS* 

Ants cause so much trouble and loss especially to citrus groyes that 
**any suggestion of a remedy will doubtless be welcome to planters. 
The following paragraph is taken from the Queensland Agricultural 
JmrnaL The method is promising, as it is well known that the cas- 
tor oil plant is most repugnant to insects. 

** Many a freshly grafted bud on an orange tree has been destroyed 
by ants, which, with some other insects, are the bane of budders. An 
American fruit-grower has discovered a plan by which, he says, ants 
may be kept in their place. His plan is to saturate wool strings with 
castor oil, and tie these tightly round the trunk or limbs of the trees 
which have been budded. The ants go up as far as the strings, but 
none were seen to cross one of the bits of wool. Cotton strings will 
not do, and experiments with other oil have not been success^^uL 
Woolen yarn must be used. The srme treatment is effectual on other 
.trees.’^ 


ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 


Library (Serials). 


British Isles. 


Eueopb. 


Annals of Botany. Vol. XV. Xo. LVUI. June 1901. [Purchased,] 

A New Admixture of Commercial Strophanthus Seed. By Pierre Eli© Felix 
Perredes. (Reprinted from Pharmaceutical Journal April 37, 1901.) 
[The Wellcome Chemical Research Laboratories.] 

Botanical Magazine, June, July. [Purchased.] 

British Trade Journal, June. [Editor.] 

Chemist and Druggist, J uly 13, 20. [Editor.] 

Colonial and Diplomatic and <tonsular Reports, April, May. [Col. Sec.] 
Crarden, July 13, 30, 27, [Purchased.] 

G-ardeners’ Chronicle. July 13, 2J, 27, Aug. 3, [Purchased,] 

International Sugar Journal, Aug . [Editor.] 

J ourhal Royal Colonial Institute, May, 

Journal of Botany, June. [ Purchased,] 

Notes on Potamogeton. By Arthur Bennett. Reprinted from Journal of 
Botany, June 1901. 

Nature, July 11, 18. [Purchased.] 

Pharmaceuticai Journal, July 13, 20. 

The Public Ledger, May 24. [Editor,] 

The Hepaticae of Koss Island, Killarney. By David McArdien ] Library of 
Report on the Hepaticae of the Dingle Peninsula. vBot, Card., 

Additions to the Hepaticae qf the Hill of Howth. J Giasnevin* 


W^ance. 

Suorerxs indigene et coloniale, July 9, 16, 23. [Editor.] 

0ermmg* 

Trope^^pftanzer, June. [Editor.] 

Notizblatfc. Berlin* July.., [Director,] 

Switzerland 

Bulletin de FHerbier Boissier. f Conservateur.] 
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Asia, 

India. 

Agricultural Ledger, (Calcutta) No. 24. [Lt.-Gov. Bengal.] 

JBianting Opinion, June 29. [Editor.] 

Madinas 

VoL II. Bulletin No. 43. (Sugar Cane in the Godavari and Ganjan Dis- 
tricts.) [Dept, of Land Records and Agri.] 

Pro. Agri. Horti. Soc. Madras. October — December, 1900, [Secy.] 

^Ceylon 

Times of Ceylon. June 27, July 4. [Editor.] 

Australia. 

B. "WaleB. 

Agri. Gazette, June. [Dept, of Agri.] 

^Queensland. 

Queensland Agri. Journal. June. [Sec. of Agri.] 

Queensland Sugar Journal. June 15. [Editor.] 

Western Australia. 

Journal of the Dept, of Agri., June. [Dept, of Agri.] 

Africa, 

Daye of Good Rope. 

Agri, Journal, June 20. [Dept, of Agri,] 

JHatal. 

Agri. Journal and Mining Record, June 21, [Dept, of Agri,] 

Central Africa. 

0. African Times, May 18, 25, June 18. [Editor.] 

West Indies. 

Barbados. 

Barbados Advocate, J uly 24, 25. 

Scale Insects of the Lesser Antilles ( [Comr. Imp. Dept, of Agri,] 
Sweet Potatoes from the West Indies [ ^ for West Indies, 

Cultivation of Vegetables in Barbados J 

Trinidad. 

Proo. of Agri. Society, June, [Secretary.] 

British North America. 

Cntario. 

Thirty-second Annual Report of the Fruit-Growers Association, 1900, 
[Dept, of Agri.] 

Seventh Annual Report of the Fruit Experiment Stations, 1900. [Dept, of 
Agri.] 

Annual Report of the Dairymen's Associations, 1900. [Dept, of Agri*] 

CttaiJca. 

Experimental Farm Report for 1900. [Dept, of Agri.] 

United States of America. 

Publications of the U. 8. Dept, of Agriculture. {Directors.^ 

Bcientific Bureaus and Divisions. 

JEg^periment Stations. 

Experiment Station Record, Vol. XII, No. 10. 

Kansas. 102 (Forage Plants for Kansas) 

103 (Digestion Experiments with Kansas Feeds) 

Press' Bulletin, 96 (Feeding Wheat). 

Kentucky. 90 (Commercial Fertilizers) 91 ([, Enemies of Cucumbers and 
Related Plants. 2. Experiments with Potato Scab. 3, The Food of 
Toad.) 92 (Grapes.) 

Louisiana — 

Bulletin of the Agri, Exp, Station of the Louisiana State* 
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University & A. <fe M. College, Sec. Series No. 64.^ 

Thirteenth Annual Report of the Agri. Exp. Station for 1900* 

Maine. Sixteenth Annual Report of the Agri. Exp. Station. 

Michigan. 189 (Note on Strawberries) 190 (Vegetable Test for 1900). 

191 (Shrinkage of Farm Products). 

New Jersey. (Annual Report of r Agricultural Experiment, <& Agri. Coll, 
Experiment Stations, 1900). 150. (T. Losses in Farm Manures, II. The 
Relative Usefulness of the Nitrogen in Fresh and in Leached Manures, 
III. The Comparative Value of the Nitrogen in Commercial Forms and 
in Natural Manures.) 151 (Bean Diseases and their Remedies.) 152 
(Domestic Pasteurizing Methods, and the care of milk in the Home.) 

Ohio. 126 (Sugar Beet Investigations in Ohio in 1900.) 

Oregon. 66 (The Grape in Oregon), 67 (The Silo & Silage.) 

Rhode Island. 77 (Rations for MUch Cows), 78 (Analysis of Feeding. 
Stuffs.) 

Virginia. 113 (Animal Parasites. Part VI.) 114 (Animal Parasites, Par^ 
VII.) 

West Virginia. 75 (Apple Districts of West Virginia.) 

American Journal of Pharmacy, August. [Editor.]| 

Botanical Gazette, Chicago, July. [Editor,] 

Revision of certain species of Antennaria, by E. Nelson (From Proc. U.S, Nat 
Mus. XXIII. 1230.) [Smithsonian Institution,] 

Torrey Club Bulletin, July. [Editor.] 

The Forester, J uly . [Editor. ] 

Builetin of the University of Wisconsin No. 47. 

Central America. 

Boletin del Institnto Fisico-Geografico, Costa Rica. [Director.] 

Polynesia. 

Planters^ Monthly, Hawaii, July. [Editor.] 

Library (Books). 

Nature Teaching, By F. Watts. [Commi% Imp. Dep. of Agri for the W. Indies,} 

SEEDS. 

JVom Bokimc DepaHment Trinidad — 

Fetrea aib;^, erecta. 

From Eeasoner Bros, Oaeco, Florida — 

Cocos Alphonsii. 

From G, S, Jenmany British Gniana^ 

White Nymphoea. 

From Mon. Oscar MareseaiiXy Cherry Garden — 

Bombay Mango, 

From Boyal Gardensy Km — 

Erythrina sp. 

Ralanchoe crenata 
Mammillaria stellata 
Tobacco. 

PLANTS. 

From Mon, Oscar MaresoauXy Cherry Garden — 

Bulbs of Zephyranthes flava. 

From G, S, Jenmany Bsg^,y British Guiana'^ 

Tubers of red Nymphsea 
white do. 

« ^ HERBARIUM. 

Mon^OscaT Maresca wHy Cherry Garden — ^ 

Sp. of Ta(^onia* 

From B. S, Gossety Bsg* Farm Sill — 

Blue Mountain Coff^ (cured,). 

[Issued 4tii Sept., 1901.] 
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THE BANANA SOILS OP JAMAICA. 

By H. H Cousins, M.A.., P.O.S., G )vern. moat Analytical and Agri- 

cult a ral Ohemist. 

I. Portland and St, Mary. 

The value of soil analysis as a practical guide to the cultivator has , 
often been exaggerated, and it would be a most unsound policy to at- 
tempt to deduce practical measures from analyses only. When snob 
analyses are carefully carried out with the precautions and methods 
which the latest experience of Agricultural Chemists have devised, and 
interpreted, not in an absolute, but in a coinj)arative manner; and fur- 
ther when associati-’d with field experiments and careful records of crop 
returns under various treatments, soil analyses may be of the greatest 
value in giving a short cut to the vital conditions of economic produc- 
tion. 

In publishing these first results, it must be understood that they 
are but the preliminaries to a wider survey of the soil conditions of 
SFamaica and that ?hey will receive a more practical interpretation in 
the light of the field experiments which the Board of Agriculture has 
now instituted to cover all the chief cultivations of Jamaica. 

The figures and the observations that follow them in each case speak 
for themselves. The soils from Burlington and Quebec Park are truly 
extraordinary. Despite a century of cane cultivation and a long series 
of banana crops, these soils are still in a very high state of fertility, 
^Tomb Piece" at Burlington is an agricultural curiosity. It is at least 
SO times as rich as good average wheat land in England. 

The Phosphoric -Acid is, I believe, a record. The amount was so 
enormous that the analysis was repeated and carefully checked before 
it was accepted. There is a mine of wealth in these soils which needs 
hut energy and enterprise to dig it out and realise its possibilities. 
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SOIL ANALYSIS. 

Eeference Number — 2 From Fon R. P. Simmomds, Port Maria. 
Source Details— A Soil growing bananas at Quebec Park. 

9-24 in. Ag 

Depth of Sample— 9 inches A^ (surface soil) 24-30 A >Subgoil 

36-48 Al j 


Physical Analysis. 


peh cent. 



Ax 

A. 

As 

A. 


Stones 

Nil. 

1.09 

1.05 

Nil 


Gravel 

1.33 

6.02 

5.02 

4.37 

> 


Sand 

1.29 

7.93 

3.88 

7.46 



Fine Sand 

30 71 

37.71 

38.47 

36.88 



Silt 

13.25 

25.98 

29.68 

27.33 


, Fine 

Agrieul- f Fine Silt 

33.99 

12.92 

12.54 

14.35 


^Earth. 

tnral Clay t Olay 

11.06 

2.14 

2.19 

2.27 



Combined water I 

8.37 

7.50| 

8.22 

7.34 



Organic matter J 


„ . 





Total 

100.00 

100.00 

1 1 

100 00 

100.00 



Per Cent. 

Eetenti ve Power for water (A ^ ... 63.00 


Chemical Analysis Aj. 

(Soil passed through 3 m.na. Sieve, dried at 100°0.) 

Insoluble Matter 
Soluble in Hydrochloric Acid 
f Potash 
I Lime 

Phosphoric Acid ... 
t Carbonic Acid as \ 

(^Carbonate of Lime / 

Combined Water and organic matter 7.93 


Humus (soluble in Ammonia) 3 . 58 

Nitrogen' ... .196 

Hygroscopic Moisti’ re ... 7.62 

Fertility Analysis. 

Available Potash ... 0 . 0272 

Available Phosphoric Aeid .0096 


Observations. 

^’IThe surface soil is a loam of idisal omp^sitiou and high fertility 
B is so rich in all the elenieats of fertility that h is deubtful whether 
Vaiy manures are at preseat reijuired to produce full bunches of bana- 


68.07 

.9249 

1.62 

.138 

.506 
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nas. Such a soil will repay the highest cuhivatiou, aud demaads 
good drainage as a first essential. The subsoil becomes gradually 
lighter than the surface soil, the proportion of clay diminishing, 
while that of the coarser free draining particles increases. Drains of 
a minimum depth of 3ft are indicated as desirable. The soil is not 
sour, and I do not think that it is likely to be benefitted by a dress- 
ing of burnt lime. This soil would reaet with superphosphates or basic 
slag should it become necessary to manure the bananas I expect 
that this soil would carry full bunches of banan ts for several years 
without the use of any fertilizers, provided good cultivation is main- 
tained. Any agriculturist with such land at his command should find 
its cultivation both encouraging and profitable. 


SOIL ANALYSIS. 

Reference Number— 3. From Hon. R. F. Simmonds, Port Maria. 
Source Details — B. Soil at Quebec Park growing Bananas, j 
Depth of Sample — 9 inches Tilled surface soil. 

Physical Analysis, 


Per Cent. 



Stones 

Gravel 

Sand 

Fine Sand 

Silt 


.23') 

.21 

33.19 

31.18 

Fine 
^ Earth. 

Agricultural 

f Fine S'ilt * . 


21.35 j 

Clay 

i Glay ^ 

• • • 

5.34 


Combined water, \ 
Organic matter. J 

• •• 

8.50 ‘ 

J 



Total ... 100.00 

Per Cent. 

Retentive Power for water ... 57,00 


Chemical Analysis. 

Soil passed through 3 m.m. Sieve, dried at 100° 0.) 

Insoluble Matter 
Soluble in Hydrochloric Acid 
f Potash 
I Lime 

^ Phosphoric Acid ... 
j Carbonic Acid us ) 

Carbonate of liimp J 
Combined Water and organic matter 9.18 
Humus (soluble in Ammonia) 4.90 

Nitrogen .1431 

Hy gi'oscopic Moisture ... 7.53 


49.35 

.6446 

13.59 

.157 

23.33 
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Fertility Analysis. 


Per Cent. 

Available Potash. ... 0.0024 

Available Phosphoric Acid 0 . 0048 

Observations. 

A marly loam of high fertility. It contains much chalk and a con- 
siderable reserve of plant-food. The amount available for present use 
is however, not very high as regards phosphate and potash and mar kedly 
below that in soil A. Should the grade of fruit fall ofE, a dressi ng of 
4 cwt. superphosphate and 1 cwt. sulphate of potash per acre should 
be applied. Basic slag is not suited to this soil. Green dressings 
would be of benefit. The soil is not sour. Drainage should be care- 
fufly attended to, although the soil is naturally more free draining 
than soil A. 


SOIL ANALYSIS. 

' Eeference Number- '4. From Hon. E. P. Simmonds, Port Maria. 


Source Details 


Cl Soil from Quebec Park in Bananas 18 years, 
has always, and still grows good fruit. 

33epth of Sample — 9 inches. Tilled surface soil. 

Physical Analysis. 


{ 


Stones 

Gravel 

Sand 

Fine Sand 
Silt 

Agricultural f Flint Silt 
Olay. t Olay 

Combined TOter, I 
Organic matter / 


Per Cent, 

mi 

0,24'! 

1.41 

29.86 

42.46 

15.16 

3.04 


Fine 
( Earth,. 


7.83 


Total ... 100 00 

Per Cent. 

Retentive Power for water ... 65.5 

Cg Oj C 4 (subsoil moderately porous for "depth of 4 feet). 


Chemical Analysis. 

(Soil passed through 3 m. m. Sieve dried at 100° 0.) 
insoluble Matter 
Sdhible in Hydroohlorio Acid 
rPotasb 
1 Lime 

Pbospboric Acid ... 

I Carbonic Acid as ) 

(, Carbonate bf Lime J 
Oerabined Water and organic matter 
Huluas (soluble in Ammonia) 

A Nitrogen 

^ . Hygroscopic Moisture 
; " -Fbotility Analysis. 
Available- Potash 
Available Phospiiorio Acid 


42.93 

0.7453 

17.22 

.1223 

26.92 

8.38 

2.60 

.1161 

6.96 

0.0048 

0.0008 
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Observations. 

This soil, a marly loam is rather lighter in texture than soil B., but 
otherwise is fairly similar im general composition. The remarks made 
on soil B,, apply generally to soil 0. The most striking fact brought 
out is the very great reduction in available phosphoric acid and to a less 
extent the nitrogen, in the soil through continuous cropping, A por- 
tion of this land should be kept under bananas without manure, to de- 
termine the minimum limit of available phosphoric acid required to 
produce full bunches. It would seem that the soil is now on the verge 
oi exhaustion as regards phosphoric acid. A dressing of 4 or 5 cwt. 

superphosphate per acre should have a marked effect. The humus 
is getting low and the nitrogen is below that in the other soils. A green 
dressing of cow-peas should effect an improvement of these two factors 
of fertility. 

A further sample of soil is required when the untreated portion 
shows decided signs of being exhausted. 

SOIL ANALYSIS. 

B-eference Number — 5. 

Source Details — Stiff soil from St. Mary where Bananas have not 
done welL^’ 

.Depth of Sample — 9 inches. 

Physical Analysis, 

Stones 
Gravel 
Sand 
Fne Sand 
Silt 

Agricultural f Fine Silt 
Olay \ Olay 

Combined water, \ 

Organic matter. J 


Total ... 

100.00 

BictentiTe Power for water 

Per Cent. 
63 

Ohemical Analysis. 


•(Soil passed through 3 m.m. Sieve, dried at 100“ 

0.) 

Insoluble Matter 

64.22 

Soluble in Hydrocblorio Acid 

45.88 

f Potash 

.2907 

1 Lime 

.2437 

Pbospborio Acid 

.0264 

1 Carbonic Acid as ) ’ , 

1. Carbonate of Lime i 

.120 


Combined Water and organio^rnatter 12.30 
Humus (soluble in Ammonia) 3.15 

Nitrogen ... * * ' . .2107 

Hygroscopic Moisture 9.66 


Per Cent, 
nil 

0 26 ^ 

0.94 

22.07 

22.87 1 Fine 
24.11 fEarth 
17.46 

12,30 

J 
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Fertility Analysis, 

ATailable Potasli ... 0.0150 

Ayailable Phosphoric Acid 0 , 0329 

Observations. 

This soil presents a normal composition for a fertile soil with the 
following exceptions : — 

The Carbonate cf Lime is so low that efficient nitrification can not 
take place. 

The Mai Pbospborw Acid is very low, although a considerable pro- 
portion of it is in a readily available slate. This soil would very ra- 
pidly suffer from exhaustion in this respect. Otherwife the soil con- 
tains an adequate supply of plant food. 

Practical suggestions : — 

1. Drainage is an obvious necessity, and for bananas heroic efforts- 
in this direction would be necessary. 

2. Applications of lime or marl are greatly needed. A top dressing 
of 10 tons marl per acre or of two half tons of burnt lime (in separate 
applications) per acre should have a marked effect. 

S. I recommend the regular use of basic slag at the rate of 5 to 7 
cwt. per acre as a source of phosphoric acid and as a source of lime to 
the soil. 

4. The present store of humus should suffice for two or three crops ; 
green dressings of cow-peas or other leguminous crops should be em- 
ployed when necessary. 

5. I am of opinion that this soil requires very thorough manage- 
ment and a scrupulous attention to the foregoing points in order to 
grow bananas successfully, This soil is vastly inferior naturally, to 
such soil as those of Quebec Park and Burlington where Bananas 
grow freely and readily. 


SOIL ANALYSIS. 


Beference Number— 6 Burlington A. From Hon. H. Cork, 

Source Details — Surface soil growing bananas. High land. Type o- 
splendid banana soil “ Tomb Piece.” 

Depth of Sample— 9 inobes. 


Physical Analysis. 


Agricultural 

Clay 

Stones 

Gravel 

Sand 

Fine Sand 

Silt 

\ Fine Silt 
jClay 

Combined water ^ 

Organic matter J 

Per Cent. 

o.4n 

5.46 

88;89 

23.65 . Fine 
13.77 fEartk 
3.72 I. 

25 .I 0 J 


Total ... 

100.00 

Per Cent. 


Betentive Power for water ... 44 
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Chemical Analysis. ^ 

(Soil passed tlirough 3 m.m. SieYe, dried at 100° 0.) 


Insoluble Matter ... 27.870 

Soluble in Hydrochloric Acid 72 . 130 

f Potash ... .6703 

j Lime ... 1.379 

•<( Phosphoric Acid ... 2.760 

I Carbonic Acid as ) 

(^Carbonate of Lime j 

Combined Water and organic matter 25. 100 
Humus (soluble in Ammonia) 9 . 86 

Nitrogen ... .7036 

Hygroscopic Moisture ... 24 860 

Fertility Analysis. 

Available Potash ... 0 . 0571 

Available Phosporic Acid 0.0908 

Observations, 


This is a remarkable soil. It contains a large proportion of vege- 
table mould, and is yet possessed of a desirable proportion of fine soil 
particles It is h th free -draining and retentive of moisture. An 
ideal medium for the root system of the banana. The subsoil is po- 
rous and self* draining. The propoi tion of nitrogen and phosphoric 
acid is most extraordinary, the former being 7 times and the latter 30 
times greater thtn good average arable land in England. The availa- 
ble potash and phosphoric acid are both high. This is a typical 
apecimen of a Jamaica soil specially prepared, as it were, for the 
kindly growth of the banana. I can suggest no manures as desirable 
or necessary, and conclude that cultivation alone will suffice for full 
crops of standard fruit for many years to come. 


SOIL ANALYSIS. 

Eeference Number — 7, Burlington B. from Hon. H. Cork, 

/ Surface soil growing bananas well. Flat land. 

’ ( Type of good average oanuna land. ‘ Clarke Piece/ 

Depth of Sample — 9 inches. 


Physical Analysis. 


Stones 

Gravel 

Sand 

Fine Sand 
Silt 

Agricultural f Fine Silt 
Clay, t Clay 

Combined water, ) 
Organic matter. | 


Per Cent, 
Nil 
3 . 23 "! 
7.97 
44.38 


30.20 
7,05 
0 54 


(Fine 
r Eartit) 


6.63 


Total 

Retentive power for water 


100.00 
Per Cen‘. 
45 
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Chemical Analysis. 

(Soil passed tlirougli 3 m. m. Sie^e, dried at 100° 0.) 

Insoluble Matter ... 67.598 

Soluble in Hydrochloric Acid 32 . 407 

f Potash ... .572 

I Lime .... 1.881 

Phosphoric Acid ... ,161 

I Carbonic Acid as ) Qni 

C Carbonate of Linae } 

Combined Water and organic matter 6.63 
^ Humus (soluble in Ammonia) 1.75 
Nitrogen ... .1184 

Hy groscopic Moisture 4.898 

’^Fertility Analysis. 

Per Cent. 

Available Potash . 0.0210 

Available Phosphoric Acid 0,0422 

Observations. 

This soil consists mainly of fine sand and silt and is naturally porous 
and free-draining. The subsoil is porous and readily permits a free 
passage for surplus rainfall. As a store of fertility this soil is marked- 
ly below ^‘Tomb Piece/^ The humus and nitrogen are low for a 
banana soil. The carbonate of lime is also very near the minimum, 
limit. The available phosphoric aiod and potash are above the average. 
This soil is fertile in its present state, but I imagine it will need as- 
sistance if bananas are to be grown continuously for a period of years. 
Cow-peas and marl are indicated as useful amendments to this soil. For 
the rest, cultivation and good plantation management should sulfice. 


SOIL ANALYSIS. 

Beference Number — 8. Burlington C., from Hon. H. Cork. 

/ Surface soil from land that does not grow Bananas. 
* \ Plants give out when about to shoot. Miller Piece^^ 
Depth of Sample — 9 inches 


Physical Analysis. 


Agricul 

C3ky. 


cultural 

y- , ' 


Stones 
Gravel 
Sand 
Fine Silt 
Silt 

Fine Sand 
Olay 

Combined water, \ 
Organic matter. J 



Total 



^ower for water 


Per Cent. 


Nil 
0 52 ' 
2.50 
46.47 
33.74 
10.95 


> 


Fin© 

Earth. 


trace 


6.20J 


100 ’sR 

Per Cent. 
46 
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Chemical Analysis. 


(Soil passed througli 3 m.m. Sieve, dried at 100° 0.) 
Insoluble Matter 


68.150 


Soluble in Hydrochloric Acid 

31.850 

fPotash 

0.445 

} Lime 

2.120 

^ Phosphoric Acid o.. 

0.134 

1 Carbonic Acid as \ 

0.317 

(^Carbonate of Lime J 

Combined Water and organic matter 

6.20 

Humus soluble in Ammonia 

1.59 

Nitrogen 

0.1738 

Hygroscopic Moisture 

5.627 

Pertility Analysis. 

Available Potash 

Per Cent. 
0.0242 

Available Phosphoric Acid 

0.0311 


Observations. 

Tbis soil is similar to that of Clarke Piece” in general composition. 
It is a light free draining soil with a porous subsoil. It is b6low the 
aforesaid soil in fertility as for instance humus, potash and phosphoric 
acid, total and available. The percentage of carbonate of lime is also 
low. When ^‘Clarke Piece” has been reduced to this state by con- 
tinuous cropping there is every possibility of a failure of the banana 
crop. I recommend cow-pea-a, a dressing of 10 cwt. burnt lime or afair 
application of marl and a top dressing of 

3 cwt., superphosphate 

1 steam "d bone flour > per acre. 

1 sulphate of ammonia ) 


CATTLE FOOD. 

The problem of the best food for stall-fed cows in dairies where 
'grass is scarce in dry weather is one to which it is important that at- 
tention should be directed. 

A commercial cattle-food is said to be largely composed of the 
carob or locust beau of the Mediterranean region, or of the guango 
bean imported from South America. 

The guango is naturalised in Jamaica, the beans are well known to 
be a favourite food of cattle and horses, and valuable especially in 
times of drought. They should be collected as soon as they drop, and 
kept in a dry place where they will not become mildewy. If they get 
•damp in the rainy season, they should be spread out at the first oppor- 
tunity in the sun. 

The value for cattle food is about the same as that of the carob* 
The analysis given below was worked out by Prof. Harrison of Bern- 
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erara, and published in a Report bj^ Messrs. Jenman & Harrison on 
the agricultural work in the Botanical Gardens for 1890. 

Cowpomtion of ripe Saman or Guango ( PUhecolohium Saman) beam 
(pods and seeds ) : — 


In fresh state. 

dried at 130° F. 

Water 

54-Oft 

9 26 

Glucose 

10-85 

21-45 

Gums, pectose, etc. 

8-89 

17-58 

Albuminoids 

7-."0 

14-44 

Oils, fats, etc. 

76 

1-51 

Starch and digestible fibre 

13-73 

27.07 

Indigestible fibre 

2-96 

5-85 

Mineral matters 

1-43 

2-84 


luOOO 

lOU-00 

Containing nitrogen ... 

1-16 

2-31 


A plantation might be made of the Breadnut tree which also grows 
well in dry situations. Small branches make an excellent fodder, and 
so do the nuts which are produced in large quantities in September and 
October. The Ramoon might be grown also for the same purpose. 

Leguminous plants which send down their roots long distances, like 
Alfalfa, are well worthy of a careful trial, as they stand drought very 
much better than grass. 


HISTORICAL NOTES ON ECONOMIC PLANTS 
IN JAMAICA. 

By the Editor and W. Harris, E.L S. 

III. Bananas. 

Bananas and plantains, whether edible, or ornamental only, belonging 
to the genus Musa, are all natives of the Old “World. Sloane says : — • 
‘^This tree was no native in the West Indies, but brought thither 
from the Canary Isles by one Thomas di Berlanga, a Eriar, to Santa 
Domingo in the year 1516, from whence they were sent to the other 
Isles and Main, and they being very useful and taking extremely, 
**were planted everywhere. Oviedo, lib. 8 cap. 1, but in all proba- 
bility this plant came first from Guiana to the Canaries ” 

The edible varieties cultivated now at Hope Gardens have almost 
all been received from Eew Gardens, either directly, or from the* 
Botanic Gardens at Dominica. The following is a list : — 

1 Aimeido pisang. 

2 Apple. 

8 Champa. 

4 Chinese or Dwarf. 

, " , ® Cmerea( JSaharanpur). 
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6 Discolor. 

7 Guindy (Ootacamund. 

8 Jamaica or Martinique. 

9 Kiidjo Hu dang pisang (Java). 

10 Lady^s Finger. 

11 Lady’s Finger (Panshonger), 

12 Maas pisang (Java). 

13 Martabanica. 

14 Oleracea. 

16 Palembang pisang. 

16 Eadji pisang. 

17 Eaja Siem. 

18 Earn Kela. 

19 Eed. 

20 Sereb pisang (Java). 

21 Species from the (Congo, from M. Patin), 

22 Susu pisang (Java). 

23 Vittata 


Jamaica or Martinique Banana, 

The banana almost exclusively exported from this island is known 
in England and the States as the Jamaica banana, but it was known 
here at first as the Pouyat or Martinique banana. The following let- 
ters tell the story of its first introduction from Martinique ; — 

Kingston, I4th September, 1901. 

Dear Mr. Fawcett, 

I sent my notes concerning the Banana Pouyat to Mr. Pouyat’s 
grandson who now fills the office here of Eegistrar of Titles, and I have 
his reply confirming my notes and, which I now send you in reply to 
your letter. 

The Banana in question was known here ever since I can remember 
as the ^'Banana Pouyat,” and the name is still used by some. From 
1796-97, to 1830, Kingston and the neighbouring parishes of Saint 
George, St. Andrew, and Saint Thomas-in- the- Vale were largely colo- 
nized by the members of refugee families from Haiti, who came over 
through the negro rebellion in that country. Kingston was almost a 
French town. My own family came o'ver from Haiti at the same time. 
I remember another Banana which was brought over by (as it is said) 
a refugee of the name of St. Marie, who settled in the Above Eocks- 
district of Saint Thomas, in St. Thomas. It is a coarser and smaller 
fruit than the Pouyat, with a flesh-coloured pulp. It is now sometimes^ 
seen in our markets, but it is not much cultivated. It was called from 
the country whence it was brought here ‘‘Figue d’Haiti” 

With kind regards, 

Yours truly, 

Henry Vehorybs* 
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Kingston', 12tli Sept,, 190L 


Dear Mr. Vendryes, 

I have your letter of the 10th instant asking me for some informa- 
iiion respecting the introduction into this Island of the Martinique 
Danana. 

You are quite right in stating that it was my grandfather (whose 
name was John Frangois Pouyat) wh.o brought that fruit from the 
Island of Martinique, he did so in the early thirties of the last cen- 
tury, 

John Frangois Pouyat was born in 1780 at Limoges in France and 
his profession was that of a Botanist and Chemist. He went to 
'Philadelphia (U.S.A.) where he had relatives (the D’Espinoses) about 
1804 to 1806 and entered into business there as a Chemist — his first 
visit to Jamaica was in 1808-1809, to ask for the hand of a Madle, 
Lubin, the daughter of Louis Lubin a refugee from San Domingo 
who came to Jamaica about 1796-97 — ^he Lubin became naturalized 
and bought a Cofiee property called Belle Air" in St. Andrew. On 
my grandfather’s marriage with Madle. Lubin he went back to Phila- 
delphia and remained there for some years returning to this Island 
about 1820 with his wife and children. After the death of Louis 
Lubin my grandfather acquired ‘‘Belle Air” through his wife, she 
being the sole surviving child and heiress of Louis Lubiu. In the 
early thirties he went to Martinique (for what purpose I am unable 
to find out) and on his return, besides other plants, he brought the 
Martinique or Banana- Pouyat, a plantain called the “ Tiger Plan- 
tain’^ on account of its black spotted appearance, (this plantain is still 
to be found in some parts of St Andrew), and another Banana of a 
small size with a thin pale yellow skin and of a luscious flavour, this 
last it seems has entirely disappeared. 

The first Martinique Banana was planted at “ Belle Air^’ and the 
first bunch of Bananas was sent to the then Agricuitural Society who 
awarded a prize of a doubloon to my grandfather for introducing it 
into the Island. 

My grandfather died in 1857. I remember him distinctly as I was 
then 13 or 14 years of age. He had often told me that it was he who 
brought the Martinique Banana to Jamaica. 

My mother who is alive and is 76 years old — and who married in 
1843, my father Henri Pouyat, (the youngest son of Jean Frangois 
Pouyat,) remembers also to have heard my grandfather say that it 
was he who brought over our Banana (of commerce) from ISdartinique. 

I am unable to state whether he occupied any official position in 
Prance^ America or any of the French Islands but in Jamaica he held 
mo such position 

I am, 

With kind regards, 

Tours truly, 

, (Sgd.) Hy. F. Pouyat. 
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Export. 

The fruit trade between Jamaica and the United States, which is 
now the most important industry in the Island, was started in 1869 
by the efforts of Captain Bush, wheo after one or two experimental 
Tentures, loaded seven vessels with bananas from Port Antonio. Capt. 
Baker afterwards went on with the work, and ten years later (1879) 
the value of this fruit shipped was £32,895. By the end of the next 
ten years (1889), owing to a subsidy of £5,000, granted by the Go- 
vernment to the Atlas Steamship Company, it had increased to a value 
of £252,114. At the end of the next ten jefxvs (1899), the value was 
£468,580. In the year ending March, 1901, the number of bunches 
exported was 8,24^^485, of the value of £618,636, or about 33 percent, 
of the exports of the Colony, (excluding gold and bullion,) — these were 
mainly shipped by the United Fruit Company, of which Capt. Baker 
is President. 

The distribution was as follows : — 


Where Exported. 

Bundies. 

Value. 

United Kingdom 

38,880 

£2,916 

United States 

... 8,203,957 

615,297 

Canada 

2,513 

188 

Bermuda 

2,865 

177 

British West Indies 

690 

52 

Cuba 

80 

6 


8,248,485 

£618,636 


In the early part of this year (1901), a subsidised line of steamers,. 
(Messrs. Elder, Dempster & Co.) with specially fitted cool-air ch ambers, 
commenced running from Jamaica to England, mainly for the purpose 
of ^carrying fruit. 

One of these steamers leaves every fortnight and jproceeds to Bris- 
tol, whence the fruit is distributed to various centres in the United 
Engdom. Each steamer takes, on an average, about 20,000 bunches 
of bananas in addition to other cargo As the trade develops, lai'ger 
steamers will be employed, and one will leav^ each week. 


CINCHONA BARK FJS^OM JAMAICA. 

In June last 290 Bag® of Cinchona Bark from the Government 
Plantations were sold in the London market, realising the sum of 
£594 12s. Id, The total weight of bark was 25,613 lbs , so that 
the ay««:age price per lb. is about 5f d. 

The insurance, wharf charges, printing, advertising and brokerage 
amounted to £a2 Os. 3d ; the freight and charges to £,32 Is. 2d > 
and cost of bags and carriage in Jamaica to £20 11s. 6d* 
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BANANA AS DIET IN TYPHOID CASES. 

An AMerican Doctor (Dr. Usery, of St. Louis), sajj^s the Liverpool 
Journal of Commerce, has lat4y confirmed the previously stated belief 
accepted in some medical quarters, in the value of the banana as a 
food for typhoid patients. Daring the progress of this malady, the 
use of solid food owing to the thinness of parts of the intestinal walls, 
is attended with danger ; but it is asserted thit the banana is both 
safe and beneficial, the stomach prmtically absorbing the fruit owing 
to its nature. It contains only about 5 per cent, waste matter, 95 per 
cent, possessing nutritive properties. 


ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Libkaey (Serials). 

Europe. 

BriiM Isles, 

Board of Asfri., England, Leaflets 68 and 69. [Secty.j 
Botanical Magazine, Ang. [Purchased,] 

Chemist and Druggist, July 2T. Aug 3, 10, 17, [Editor,] 

Garden, Aug. 3, 10, 17. [Purchased.] 

Gardeners’ Chronicle, Aug. 10, 17. [Purchased,] 

International Sugar Journal, Aug . [Editor.] 

Journal of Botany, Aug, [Purchased,] 

Mature, July 25. Aug. 1, 8, 15. [Purchased.] 

Pharmaceutical Journal, July 27, Aug 3, 10. 17. 

Foreign Office Reports Annual Series June, Jaljr, 1901, 1 

Foreign Oflice Reports (Miscellaneous Series) June July, 1901. ( n i « . 

Colonial Reports — Annual — Nos. 322-325. 1901, >Ool. becty. 

Miscellaneous No. 16. j 


Mance, 

Sucrerie indigdne et ooloniale, July 30. Aug. 6, 13, 20. [Editor.] , 
Annales de 1 Institute Colonial de Marseille, Vol. VII. HeckeL] 

Fasc. 1, Le Tabao by Dr. L, Laurent. 

Faso. 2, Contribution a I’liistoire aaturelle de qu3lq les Gryllidae 
qui cause des ravages dans ies plantations de caf5 ..by Dr. Bordas, 


Germany, 

Trope npflanzer. Aug, [Editor.] 

i 

Switzerland 

Bulletin de L’ Herbier Boissier No. 8. [Conservateur.] 


Asia, 


India, 

Planting Opinion, July 6, 13, 20, 27. [Editor.] 

Proc. Agri. and Hort. Soc. of India, Jany,, March, 1901. 


[Secretary.] 


Ceylon 

Times of Ceylon. July 11, 18, 25; Aug. 1. [Editor.] 

• .A^srals of the Royal Botanic Gardens, Feradeniya. June. [Director,] 
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J am. 

Proefstafcion, West Java, No. 52 \ i 

Ditto East Java, No. 28 / [l^^rector.j 

Australia* 

Quee^ishmcl. 

Queensland Agri. Journal. July. [Sec. of Agri.] 

Aprica. 

Cape of Good Rope. 

Agricultaral Journal, July 4, 18. [Dept, of Agri.] 

Natah 

Agri. Journal and Mining Record, July 5, 19. [Dept, of Agri.] 

Beport on Natal Botanic Gardens, and Colonial Herbarium, Janry. 1st to 
June 30th, 1900. [Curator.] 

Central Africa. 

C. African Times, Jane 15, [Editor.] 

West Indies 


Jamaica, 

Journal, Jamaica Agri. Soc. Aug. [Secretary.] 


Barbados. 


Circular Note 4. Sweet Potato Worm 

Note 5. 'I’reatment of Sweet Potato 
Worm 

Manures and Leguminous Plants at Barbados 
Bee-Keeping in the W. Indies 


I [Comr. Imp. Dept, of Agri.] 
j for t/ie West Indies. 

J 


British North America. 


Montreal. 

Pharmaceutical Journal, July. [Editor.] 

United States of America. 

Publications of the 27. 8. Dept, of Agriculture. \DireGtors.'\ 

Scientific Btcreaus and Divisions. 

. TheU.S. National Herbarium, Tol. YI. July, 1901. (Plant Life of Alabama.) 

Experiment Stations. 

Experiment Station Record, Vol. XII. No. 2. Yol. XEIL No. 1. 

Arkansas. 66. (Oat Experiments) 

Florida. 56 (The Cottony Oashiou Scale) 57 (Top-working Pecans) 
Kansas. 104 (Pall Seeding Alfalfa) 

Iowa. 47 (Notes on Yegetables) 48 (Dept, of Animal Husbandry) 49 (Mis- 
cellaneous Insects) 50 (In-^ecticide Methods) 51 ( Winter Wheat) 52 (Dairy 
and Chemistry Dept ) 54 (Grasses) 55 (Field Experiinants) 57 (Exp. ia 
curing Cheese) 58 (Parturient Paralysis and the Schmidt Traatment.) 
Michigan. 192 (Fertiliser Analysis) v . 

Rhode Island. 79 (Analysis of Oommr. Fertilizers.) 
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Vermont. Thirteenth Annual Eeporfc of the Agri. Exp, Station, 87 /'Ana- 
lysi'» of Commr. Fertilizers Part V.) 

Virginia. Ill (Animal Parasites. Part IV.) 112 ( Ditto. Part V.) 

West Virginia. 70, (Spraying,. 71, (Poultry Experiments,) 72 (Com- 
mercial Fertilizers.) 

Botanical Studies, Minnesota. [Conway McMillan, State Botanist.] 

Gazette, Chicago, Aug. [Editor.] 

Xorrey Club Bull., Aug. [Editor.] 

The Forester, Aug. [Publisher.] 

The Plant World. July. [Publisher.] 

LiBKARt (Books). 

Hame’- Smith (H.) 

Cocoa Plaiiting in the W, Indies. London, 8 vo, 1901 , [Purchased.] 

Ward (H. Marshall) 

Disease in Plants, London, 8 vo. 1901. [Purchased.] 

Bouant (Emile) 

LeTabac. Culture <fc Industrie, Paris, 8 vo, 1901. [Purchased.] 

Jumelle (Henri) 

Le Cacaoyer. Sa culture et son exploitations dans tons les pays de produc- 
tions. Paris, 8 vo, 1901. Purchased.] 

Engler (A.) 

Das Pflanzenreich. Regni vegetabilis coii.spectus. Monimiaceae, by Janet. 
Perkins & Ernest Gilg. Leipzig, 8 vo. 1901 , [Purchased,] 

SEEDS. 

*From G. 8, Jenman, B$q., British Guiana — 

Licuala grandis 

PLAlNfTS. 

From Messers^ Eeasoner Bros, Florida — 

Suckers of Porto Rico Pine-apple, 

<< Red Spanish 
« Egyptian Queen 


[Issued 4th October, 1901.] 
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HISTORICAL NOTES ON ECONOMIC PLANTS 

IN JAMAICA. 

By the Editor and W. Harris, P.L.S. 

IV. The Mango. 

The Mango is a native of the East Indies, but is naturalised or 
'Cultivated in most tropical and sub-tropical countries. It is an ever- 
green tree attaining a height of 30 to 40 feet, with a spreading, or 
. rounded head of dense foliage which, in a young state, is of various beauti- 
ful rosy tints, purplish, &c., but finally it assumes a dark green hue, 
giving the tree a rather sombre aspect. It is a handsome tree, but too 
sturdy and low to be called stately. In the early morning the air is 
perfumed with the delicious fragrance of the small flowers which are 
produced in great profusion in branched panicles. It is now almost 
impossible to think of Jamaica without its mango trees. They are 
the principal feature in the landscape almost everywhere from sea* 
level up to 3,000 or 4,000 feet altitude. 

To those who do not know the history of its comparatively recent 
inti’oduction, it would appear to form a part, and an important and 
prominent part of the indigenous flora. Many of the old, scarred 
monsters, with huge trunks a ad limbs, and spreading heads, look as 
if they have braved the elements for a couple of centuries at leist, and 
yet it is not 120 years since the first Mangoes were brought to Jamaica. 

In 1782, Captain Marshall of His Majesty's Ship Flora, " one of 
Lord Rodney's squadron, captured a French ship bound from Mauri* 
tius to Haiti, and on board were found mauy plants an I seeds of 
eoonomicvalue, amongst them being the Mango, Cinuamon, and Jack* 
fruit. The plants were all numbered, and No. 11. was the Mango 
which has since become so famous. The ship was sent as a prize to 
Jamaica, and Captain Marshall, with Lord Rodney's approbation'^ 
^deposited the collection of plants and seeds in the garden of Mr. Hin- 
ton East, afterwards for a time a public Botanic Q-arden, situated near 
Clordon Town, in the Parish of St. Andrew. 

In 1794, Dr. Dancer had an advertisement in the Royal Glazette, 
offering 18 plants of Mango for distribution, 6 for each county. The 
Mango found a congenial home, and appears to have rapidly increased 
in numbers and variety of kinds, for we read in Lunan's Hortus Ja- 
maicensis," published in 1814, just 32 years after the tree was intro- 
•duced, that it had become one of the oommouest fruit trees in Ja-* 
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leaica, in a greatJfmiiBber of varieties/^ Even at this early date, 
are told by Lnnan that tbis fruit is very justly and^ generally es- 
teemed wholesome and agreeable; in some of the varieties it is indeed, 
delicious. When taken from tbe tree before they are fully ripe, they 
make a good preserve, sweetmeat, or pickle ; and, when brought to 
table cooked in puddings or dumpliugs, have a near resemblance iu 
taste to apples. Hogs, as well as other animals, are very fond of this 
iruit, and in many places where they abound, are fed upon them, ThiS” 
plant is easily raised from the seed, but does not bear transplanting^ 
well, and will bear in three or four years ; they bear abundantly, and 
make a beautiful appearance both when in flower and in fruit, and 
tiirive well in almost every situation/^ 

Varieties* In Macfayden’s Flora of Jamaica” published in 1837,. 
we learn that in Mr. Bastes garden there was a large number of plants, 
producing several varieties of this fruit. The rebeing a great num- 
ber of plants produciug several varieties of the fruit, they were regu- 
larly numbered. Hence two of the most esteemed sorts have since 
eome to be known by the names of Ko. 11 and No. 32. The No. 11 i»~ 
a flat-sided green fruit, of a delicious aroma, and an agreeable sub-aoid 
taste. The No. 32 resembles it in form and fragrance, but is of a 
yellow colour, and possess a more luscious sweetness. Besides these, 
the following varieties may be noticed. 1. Carrot Mango, a large fruit, 
with the pulp hard, and in taste, somewhat resembling the root which 
gives it its designation. 2. The Papaw Mango, of the same size with, 
me last, hut the pulp is juicy, and to the taste a luscious sweet. 3.. 
Yellow kidney-shaped Mango, a very good fruit. 4. Green kidney^ 
ed^ap^d Marigo, a fruit of a luscious sweetness. 5. Tie-tie Mmyo, 
named from tlxe branches of the peduncle being long, and supporting 
the fruit like a bunch of onions ; rather an inferior fruit, 6. Plum^ 
Mungo, a small variety of the fruit and scarcely eatable. 7. The 
Parrot Mango, an oval plump fruit, of a green colour with an exubes- 
mmt tinge when ripe. Juicy, with a somewhat turpentine flavour, sub* 
Ject to be infected with maggots. 8. The Sard, or Turpentine Manga, 
xesembling the last, but of a yellow colour, with the pulp hard, and 
mxlj fit for stock. 9, The Finger Mango, a long fruit resembling in 
«h 0 pe the human finger, of no value. 10, Tbe JDwarf Mango, growing, 
in the upper mountains, size of a small plum, of no count as a fruit ” 
No* SB, mentioned above, does not now appear to be known. 

In the report on the Botanic Gardens for 1^69 we find that through, 
the influence of Sir John Peter Grant, then Governor, two Waid^s 
cases of grafted Mangoes arrived from India, viS, Kew, the first case- 
with six varieties, in July, and the second in December with sixteen 
"varieties. Of the first, five are thriving admirably; of the latter,, 
'twelve are safe and in good ccndition. The first were unnamed, but 
the latter consist of the following : — 

Dalhogni Goa 

Madame (introduced to India from I^gera 
the Mauritius) 

Khyroapatty iSoonderehaw 

H Bhadoorea D’Cruze's Favpurite 

Bandore ' .Agabey' ' ' ■ ■ 
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In the report for 1873, it is stated: The numeroas varieties of 
Indian Mango, imported in 1869, some of which now assume 
the aspect of trees, are oapible of extensive propagation by 
grafting, and this will be resorted to next spring. AUhoagh the cli- 
mate of Castleton is extremely favourable for the growth of these 
plants, the reverse is the case so far as the production of fruit is con- 
cerned, especially in the early stage of growth/’ 

In the next Report we find it stated : Neio Mangoes — ^Last Spring 
eighteen new mangoes were propagated by the process of inarching, 
the allied system of grafting not having been yet successfully pur- 
sued.” And in the Report for 1876-77: Indian Mangoes — Two 
dozen plants of the East Indian Mangoes have been propagated this 
season by inarching. They are worked on stocks of the common 
forms, the union of the scion and the stock is accomplished in six or 
eight weeks, and a further period of six weeks has to be allowed for 
the gradual severing from the parent tree ; unfortunately the trees oc- 
cupy a low, wet piece of ground, on the level and within atmospheric 
influence of the Wag Water River. The ordinary mangoes along the* 
line of the river never, or very rarely, fruit ; the East Indian trees 
have flowered regularly for several years, hut only in a single instance 
has the fruit set.” 

The succeeding Annual Reports record that the Bombay Mangoes 
were steadily propagated by inarching, and distributed throughout 
the island. In 1884, grafted plants of th«»» following varieties wares 
received from the Botanic Gardens, Martinique : — 

D’Or Oedot 

Julie Sabot 

Amelie Orcesus 

Freycinet Poiget Dore 

Martin Jacot 

Fifine Gabrielle 

In his Annual Report for the year the Director writes : It is 
often asked, can nothing be done with the thousands of tons of man- 
goes annually produced in this island and for the most part left to lie 
on the ground and rot for want of using P The mango tree in all its 
various forms has now been thoroughly naturalised in the island, and 
since 1790 it has spread spontaneously and abundantly everywhere. 
It especially affects land thrown out of cultivation and the sides of 
roads and streams where its seeds are cast aside by men or" auimak, 
and it practically re-olothes the hills and lower slopes with forest. It 
thus enables the land to recuperate its powers under its abundant 
ahade-giving foliage, 

the^ mango, possibly, more than any tree in the island (with 
file exception, perhaps, of the logwood) is due the reforesting of our 
denuded areas ; and, as in consequence of the changes taking place in 
the climate indigenous plants are unable to maintain their ground, it 
is fortunate we possess in a vigorous and hardy exotic like the mango^ 
the means for counteracting the baneful effects of deforestation. 

As to the utilization of the fruit of the mango on a large soale^ 
there is a vast and practically untouched field here for the chemistry 
organic products. Some would suggest that the best varietie» 
might be canned or preserved for exportation, or made into preserves^ 
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and jellies ; others that the grosser kinds might be utilizied for the 
production by distillation of useful spirits ; others that a starch com- 
pound might be prepared from the inner layers of the flesh next the 
seed ; whilst lastly, I would venture to suggest that taking into account 
the present commercial value of glucose, the peculiar form of sugar 
which exists in grapes and other fruits, the ripe mango might be 
made to yield large quantities of this at a small expense, 

“ The fruit is very tender, and requires care and judgment in gather- 
ing, as well as in the necessary packing. Grathered a little before they 
are ripe, and kept in a cool storage there is no reason whatever to 
doubt that mangoes might become as common in the markets of Lon- 
don and New York as the pine- apple " 

In 1887, the late Mr, John McLean of Cold Spring, presented 4 
plants and 26 seeds of a superior variety of mango from Mexico. 
The plants did well, but the seeds were old and only two germinated. 

In 1897, some of the mangoes from Martinique fruited, and one of 
these is described as “ a fine, fibreless mango, but not equal to the 
Bombay mango introduced in 1869.” 

In the Annual Report for 1898-99, it is stated : — “ The inarching of 
Bombay mangoes during the past year has been very successful, chiefly 
owing to the raising of better kinds of stocks after the methods men- 
tioned in last year’s Report. We have been able for the first time to 
keep the supply of grafted plants equal to the demand which is still 
small as these exquisite fruits are not well known, and we have a stock 
on hand of about 50 grafted plants ” 

Seeds of Mexican mangoes, supposed to be something very supe- 
rior have been received and a nice stock of plants raised.” Several 
plants of mangoes imported some years ago from Martinique have 
fruited, one very freely, this is a fine fibreless mango with a yellow 
skin and of good flavour, but not so good as the Bombay mango.” 

In the Report for the succeeding year we find there were then 
planted out at Hope Gardens 20 grafted plants from trees of the noted 
Bombay mangoes imported by Sir John Peter Grant and sent to Oas- 
tleton ; also the following from Prof. G, Landes, Martinique — 2 Julie, 
1 Martin. 

One of the trees of the Mexican mango ripened fruits. They were 
of excellent quality, large, of good appearance and of excellent flavour.” 

Colonel J. G. Griffith, the owuer of Hodge’s Pen, near Black River, 
imported at great expense, grafted plants of the Alfonso” or Afooa” 
mango from India. This Mango is described in the Dictionary of the 
Economic Products of India, as follows : — This is the celebrated 
Bombay mango, a lovely orange colour, with reddish flesh. It is 
really not a Bombay fruit at all, -but probably came originally from 
Salem. Absurd prices are often paid for this frnit, as much as R60 
per 100 being given dealers. Like most mangoes this should never 
be eaten fresh, but should be gathered ripe from the tree and laid 
^ upon a shelf, lor a few days to fully mature. Weight 8 to 12 ozs.” 

The number of varieties now in Jamaica is very large, and nearly 
^ wery district has its own particular kinds, Next to the imported 
/Alphonse, Bombay, and other kiuds, the celebrated No. 11 is prime 
everywhere. It is a full, fine flavoured mango, but Some- 
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Although, the mango grows freely everywhere, it is not a fruitful 
tree in every district ; in the southern plains, and the low, dry lime- 
stone hills it produces enormous crops year after year, and very often 
two crops a year, the main crop from May to August, and the second 
crop later in the year, The crop season varies slightly according to 
locality and altitude, so that it is possible to get mangoes nearly all 
the year round. In districts where the fruit is plentiful, the natives 
to a large extent subsist on it during the season, and appear to suSer 
no ill effects, but on the contrary look well and strong. As already 
stated, all animals are exceedingly fond of the fruit. Horses will 
leave a feed of corn to eat mangoes, and when being ridd^^n over 
mountain roads, horses and mules will stop to pick up a fallen fruit. 
Cows collect under the trees in the pastures and scramble for the fruits 
as they drop. In humid districts, and along the northern coast, the 
tree is not at all fruitful except in very dry years, and in the wet dis- 
tricts like Castleton it rarely fruits. This' is probably due to the fact 
that in such districts the trees are never at rest, but always in a state 
of vigorous growth ; or it may be due to defective pollination ; trees 
in humid localities often flower profusely but fail to set fruit, and 
this would indicate that the pollen, owing to the excessive hnmidity, is 
never in a suitable condition to be carried ab uit by insects or by the 
wind. 

The export trade in mangoes is small, but U capable of enormous 
expansion. In 1877, the number of fruits exported, was only 600* 
valued at 16s. ; ten years later the number was 98,470, valued at 
£116 6s. ; at the end of the next ten years, 854 packages of this fruit 
were exported, valued at £207 ; for the year ending March, 1900, the 
number was 515 packages, valued at £143 lOs. 

The fruit is considered by some to be best when picked fresh from 
the trees, but of the choice East Indian varieties it is said that they 
should be gathered when full, and laid on a shelf for a few days to 
mature and ripen The taste for mangoes is readily acquired by Eu- 
ropeans and Americans, and children of Europeans in the tropics eat 
the fruit with keen relish as soon as they are able to eat anything. 

Propagation — The choice varieties are propagated by inarching, and 
the commoner kinds are grown from seeds. It is a curious fact that 
the choice, delicate imported varieties are seldom produced quite true 
from seeds, whilst the No. 11, Black Mango, Kidney Mango, etc,, 
nearly always come true. 

Budding has b^en successful, so far, only to a very limited extent, 
at the Hope Gardens. Experiments in this direction will be continued 
to determine several points that at present are not quite clear, i.e„ the 
best time of the year to bud, the age of the stocks and the best 
variety of stock to use, &c. 

^ The tree is remarkable for its vitality; it is quite a common prac- 
tice to cut off all the limbs, and leave nothing hut the stump of a large 
tree that is giving too much shade for other crops, and yet, in a year 
or two it will again have a fine head of branches and foliage. 

The following special opinions on the subject of mangoes, have 
been received : — 

From Coloml J. G. E. Griffith^ Midges, Slack River, 

I am very pleased to place at your disposal any information I pos- 
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«ess in re the Indian Mango, and having served 82 years in India^ 
mostly in the Bombay Presidency, I think I may he able to make it 
fairly complete. 

Since 1884 I have been straggling to introduce the two best kinds 
of Indian mango into Jamaica, and have made three separate importa- 
tions; the 1st., doubtful ; 2nd., a complete failure; 3rd, eight healthy 
plants planted out at Hodges, and doing well, out of twelve started 
from India, two dying and two sickly on voyage to London, the two 
sickly ones dying out here. The eight planted out at Hodges are 
healthy and showing good growths. The two kinds I have imported 
are the famous Mazagon mangoes. (Mazagon is a suburb of the city 
of Bombay) the Alphonse” also called by the natives of Bombay 

Afoos,” "and the Paeree, the latter has a raspberry flavour. You can 
eat both with a spoon, and there is not the slightest taste of turpen- 
tine, neither are they a bit stringy, the stones are small and thin. 

My reason for persevering, is, I believe there is money in it, as 
a single fruit of Paeree or Alphonse used to fetch in Bombay, on 
the spot, 6d. and sometimes Is. in 18.'^6, Europeans, Americans, 
and Parsees eagerly buying them at those prices and people hundreds 
of miles up country use to get them by rail for dinner parties and 
balls, packed in ice This was 15 years ago, arid as * verything has 
got dearer in India, Bombay especially, since then, these celebrated 
mangoes are not likely to have decreased in value. The mango tree 
flourishes and thrives at Hodges, quite as well as in Mazagon, Bombay, 
it is a mere question of cultivation, hence my belief that there is 
money to be made in cultivating these two particular kinds of mango, 
shipping them to England and America. 

Krminger says ‘‘the two principal localities in India where man- 
goes of the finest description are said to be produced are Mazagon at 
Bombay, and Malda.” 

FirmingePs book bears date of 1864, it may have been so then, but 
people in Bombay Presidency, and others hundreds of miles north, con- 
sider the Mazagon Mango the finest, otherwise they would not trouble 
to get them up by rail, in ice, all that distance.” Still the Malda 
Mango is an excellent one, but cultivation during the last 35 years, 
the situation on the harbour, and the soil have combined to put the 
Alphonse and Pseree first, such is the consensus «f opinion generally in 
India. They don’t thrive everywhere, that is, they don’t produce tlie 
same excellent fruit excepting in favoured localities and soils ; they 
appreciate the sea air, 

Hodges has large Mango Groves: as they are situated on Negro 
House Common and other spots where the slaves lived, there can 
be little doubt they were planted by the slaves, indeed tradition says 
so. Mango trees do so well at Hodges, I am confident the Alphonse 
, smd Pseree will be a success. 

Iflrs imported the Alphonse (or Afooz) into Jamaica in 1886,12 
, plants, only two survived, one is at Elim, St. Elizabeth, the other in 
Hodges Yard ; it is doubtful whether the graft has not been knocked 
the latter. Neither tree has yet fruited, possibly owing to want of 
J^ioper cultivation as a grafted mango should fruit in five years. 

6 Alphonae Plants in 1899, none survived. 

6 Alphonse .and' 6 Pmree plants sent from 



167 


IMEazagon, Bombay last year Yia England, 8 plants now surviv-e, planted 
^ut at Hodges, and doing well. If my memory serves me rightly 
five are Alphonse and three Pseree, but I am not certain. 

The altitude of Hodges House is some 30 odd feet above sea level 
The plain from PonthiU to Pedro Savannah is more or less the same 
with rising ground here and there. 

; The plain from Hodges Wharf on the sea up to the foot of Hodgea 
Mountain land oh Louana Hills, is about 1| to If miles. Mangoes da 
far best on the plain. 

Mangoes are in season early at Hodges but it depends greatly on 
the season and the rain. This year the fruit commenced to ripen early 
in May and the fruit continues for some three mouths I should put 
down June as the month for the principal crop on the plains. Baring 
last five years, highest temperature in Hodges House ^3 degrees, low- 
est (in front verandah) 59 degrees, mean temperature during day 87 
88 degrees, at night 72 to 74 degrees. 

From Mr. M, W. Griffith^ Hodges, Black Rimr, 

The names of mangoes known round about Hodges district are : 
Turpentine Qreenskin 

Milly Apple 

Sweetie Kidney 

Windsor Robin 

Plum No. 11. 

Also one very large mango which weighs up to 21bs each, but vul- 
garly known as John-orow-belly-fuU.'^ All these mangoes are very 
stringy. A small place I have on the hills facing the sea, hehina 
Hodges and situated 780 feet above sea level, has one Bast Indian 
Mango tree, which bears very large mangoes similar to Hope Q-ardeus 
East Indian Mango, not in the least bit stringy and a delicious flavour, 
slightly turpentiny if eaten too close to the skin. 

At the Rectory they bave a young mango tree, the mangoes much, 
resemble in shape the ones I have on the hills, i,e, they have a bump 
.in place of an indentation which the Jamaica mangoes have. 

The Rectory mango, I believe, came from Brazil. One important 
point in mangoes for exportation, I have noticed, and that is, if the 
East Indian (stringless) mangoes are picked when full, but before they 
turn yellow, and put on one side to ripeu, when cut opan aud eaten 
with a spoon, they are found to be slightly stringy, whereas if picked 
off the trees when ripe, and kept for a day or so (before they go too 
ripe) they are quite sbringless ; by this I faucy all mangoes exported 
will be more or less stringy. The rainfall here for the last twelve 
years is as follows : — 

Ins. Pts. Ins. Pts. 


1890 

50 , 

64 

1896 

39 . 

65 

91 

49 . 

7 

97 

67 . 

18 

92 

55 . 

26 

98 

43 . 

81 

93 

62 . 

99 

99 

67 . 

63 

94 

63 . 

18 

1900 

60 . 

6 

95 

40 , 

8 





iThe formation of soil hare is mostly sand, clay, marl. 

1 ^ Prom Mr. JPmiUn, Forbes, Tardly ffhase, 8ouihfieU 

K This is one of the best mango districts ; bear heavily as a rule, they 



168 


"begm to ripen in May and go on till September- The drongbts 
this particular district seem to favour their bearing. 

Our altitude is 1>550 feet, and we are | miles from the sea, with 
table land and good roads to the edge of the cliff. 

Local names: — Eobin Mango; No. Eleven; Green Sldn; Turpen- 
tine; Common; Tam; Cashew; Mammee; Black; Kidney {No. 1); 
Cotton; Beef; Hairy; Sidney (No. 2) Dardy 'William ; Blue. 

From Mr, 8. A, Shaw, Alligator Pond, 

The Common Mango,” In the lowlands here this kind is much 
preferred, a very delicious mango, round in shape, bright yellow, with 
rosy cheeks. 

2. Eobin.” This is rather flat in shape, ripens green, with a 
shading of reddish brown ; a most luscious mango, though rather 
stringy, very soon after ripening spoils, getting black spots." 

S. “ No. Eleven.” This is generally known, I need give no descrip- 
tion. 


4. ^'Kidney.” I doubt not so calhd from the shape, ripens green, 
fairly agreeable in flavour, not very stringy. 

5. ‘‘Big Breast.” Maybe the same as “ Yam Mango/ or “Beef 
Mango,” large size and round, rather mealy and when not quite ripe 
cuts like a yam ; nothing particular to recommend it in flavour. 

6 “Turpentine.” Somewhat round, ripens green, strongly fla- 
voured of turpentine. 

7. “ Scratch.” Oval in shape, ripens green, reddish brown cheeks^, 
scrapes the tongue and throat ; only for pigs. 

8. “ Green Skin.” This I believe is known elsewhere as “ Black 
Mango,” rather small in size ; there are two descriptions in this dis- 
trict, viz , one ripens green, the other pale yellow, a most delicious 
mango, very much esteemed. It has little or no string, but soon spoils* 

9. “Cashew Mango.” Eesembling in shape a Cashew nut, and 
veiy little larger, black and agreeably flavoured, sold by the quart, 

10. “Cow Tongue.” A long flat shaped, pale, greenish-yellow j 
nothing special in flavour. 

The approximate altitude for mangoes is 600 feet ; over 1,000 feet 
they do not hear fruit, or very rarely, the temperature I should say 
about 60 degrees and the rainfall an average {i,e, this district) 16^ 
inches for the year. Mangoes are generally in season from May to 
August or September. 

M'om JDr, James Neish^ Old Harhoitr, 

In answer to your inquiries relating to mangoes, I have to say 
that I think I may include my own inquiiies in the locality and 
send you the result. 

Oedbk oe Merit, 


List 1. 

No. 11 

Black Mango 
Hairy Skin 
Kidney 

Plum Mango (a very small kind 
' sold by measure) \ 

Finger 


List 2. 

Miss Lucy \ growingat Bairs, St. 
NeUy I Catherine, 500 ft. 
Pint of Wine, St. Catherine 
No. 11 
Kidney 

Hairy Skin. Common over a large 
area of western St. Catherime^ 
most abundant in St. John 
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List 3. 

Busha’s Wife. Growing at Al- 
bion Estate St. Tbomas. Name 
comes from the fact that the 
OYerseer’s wife in former days 
used to w’‘atch the tree to make 
sure that the fruit was not 
stolen 
No. 11 

List 4, 

Eobin (a mango growing in St. 

Elizabeth) 

No. 11 

I haye found an almost universal preference giyen to tlie 
and I have satisfied the curiosity of many of its admirers and consum- 
ers by teUing them how the name arose. The newly introduced man- 
goes, as the Bombay from India, have not been cultivated here as yet. 
The most abundant of all mangoes in this locality is the Hairy Skin, 

It seems to grow at all eleyations ; in the peasants’ yard, at the 
leyel of Old Harbour, and close to the seaside, and almost at sea level 
at Old Harbour Bay, and at below Barton’s 1,800 feet and under at 
Marly Hill, 2,016 feet, and at Ballard’s Gate, (now corrupted into 
Bella’s Gate) at 2,750 feet. It has thus a wide range and it seems to 
grow equally well in the red ground or red soil derived from white 
limestone rock tinged with ferric oxide, and the felspathic soils 
(richer in potash than the red ground) at Marly Hill, Ballard’s Gate 
and Coco Walk, down to the Bodies pen. 

List No. 1 is my own, the others are those of friends who do not 
give their names My own opinion is that the Department would do 
well to extend the cultivation of the Nelly, Miss Lucy, Eobin, Pint of 
Wine, and lastly, iu this order of enumeration, but first in the esti- 
mation of my friend and informant, the Busha’s wife So loud are 
the praises I have heard of this mango, that I feel sure we owe a debt 
of gratitude to the lady who took such watchful care of the tree and 
its choice fruit 

The season lasts from June to September and early October. It is not 
uncommon for a tree to bear two and even three crops of fruit in the 
season. The first crop may grow on a particular side of the tree and 
be limited to this aspect and division of the branches ; the second and 
third crops are more likely to be produced on those parts of the tree 
which did not bloom at the period when the first crop was being 
formed. 

The year 1901, must be recorded as a famous year in regard to man- 
goes. There was an early bloom of very profuse character. The pro- 
longed rains of June and early July have helped on the growth of thet 
fruit, and in the elevated, cultivated lands the growth this season is. 
simply enormous, and the crop has sufficed mainly for the nourish- 
ment of a large impoverished population in St. John. 

On the 12th of July I made an extensive journey of 22 miles on 
the main and parochial roads of St. Catherine ; mangoes everywhere,^ 
mangoesin the hands of children, women and men ; head loads, ham-- 


Black 

Beef (St. Catherine) 

Nelly (Dairs, St. Catherine) 

Stone 

List 6. 

Hairy Skin 
Black 
Eobin 
No. 11 
Yam Mango 

Plum (sold by the quart at 1| tor 
3d.) 
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per loads and cart loads, all mangoes, all got ready for tlie morrow’s 
market on Saturday. The coachman stopped my vehicle for luncheon 
nnder the cool shade of a noble mango tree. Mangoes strewed the 
iToadside at the place all about (we were then some 13 miles distant 
from Spanish Town, near to the Point Hill Road) and my man helped 
himseli to some really fine and handsome hairy skin, rather than allow 
them to rot on the ground. In many places, in fact, decayed man- 
goes were to be seen, a sign of their superabundance. 

From Mr. 0. W. Treleaven^ The Bogue, Balaclava. 

I was at Golden Grove Estate in Hanover from Monday and re- 
turned yesterday. There are lots of trees (mango) on that estate, but 
pone of them are bearing at present, and very seldom do. The eleva- 
tion is from about 750 to 1,000 feet. On my way home yesterday I 
passed Ramble, Knockalva, Barney side, Woodstock, Hew Savannah 
and Newmarket. There were plenty of mango trees with magnifi- 
cent foliage but not any fruit When I got below Newmarket, (Black 
River side) the trees began to show a little fruit, and bore heavier as 
one got farther on, until reaching the lowland where the trees were 
hearing very heavily indeed. So far as I have seen, places of over or 
near 1,000 feet, with a large rainfall do not seem so suitable for man- 
goes as places of the same elevation, but with less rain : the higher 
parts of St. Elizabeth and Manchester, for instance. Here, at Bogue, 
we always have a good crop of mangoes, provided we do not get any 
or very little rain when the blossom is setting, but rain at that time 
aeems fatal. This year, in this district, the mangoes are bearing very 
Reavily. As regards names, except in the case of No. 11 and one or 
two others, they differ, I fancy, in different localities ; the undermen- 
tioned are all that I know of, and placed so far as I know, in order of 
quality. 

Ordinary No. 11, Robin Mango, Guinea Mango, sometimes called 
JTenny, Milk Mango, Sweet Mango, and Hog Mango- There is also 
an immense mango, which is scarce, and in this district goes by the 
name of John Bellyful.” 

From Mon. Oecar Mareecam, Cherry Garden. 

My Mango came from Castleton, and was one of the first inarched 
from the trees imported from India by Sir John Peter Grant. I was 
given four varieties, but one of the plants died when quite young, 
another was cut down during one of my absences from the Island, and 
the third which has developed into a fine large tree has never borne 
any f mit, though this year it had one spike of blossoms none of which. 
Iructifiei The fourth and last is the tree in question, a very hand- 
acme one, with branches down to the ground and which bore two dis- 
tinct crops this year. 

It may interest you to know that there is at Cherry Garden besides, 
immerous No. 11 and other common mangoes, the “ Sophy,” which 
iNwrs late in the season (not ripe yet) and is very aromatic, quite dis- 
tinct from the ordinary sorts, aud the Simon” mango, an early 
;fcaiter, without turpentiue or filaments, which is much prized ; I am 
to say that the only tree I have is very old and has little vigoun-^ 
Martinique I have imported and planted ont a dozen ^^G^^afted 
which' are only now coming into bearing- ’ ‘ 
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From Mr. Jo&epn Shore, Cinnamon Sill, Little River. 

This is a very dry locality with only 39 inches average rainfall, 
and only the hardy kinds of mango thiive here, these being also the 
^coarsest kinds, viz., Black (smallish, covered with black spots, very 
sweet and free from worms.) Kidney (medium size, reddish yellow, 
very subject to worm-^, kidney-shaped) Round-point and Long-point 
(or stringy mango, the former smaller than the latter, fall of fibres 
yellow colour, the commonest mango about here, generally free from 
worms.) These are the varieties about here ; further inland and in the 
Queen of Spain^s Valley where the rainfall is 50 to 60 inches there are 
■some more kinds such as No. 11 (the best, very seldom found in pas- 
tures but mostly in settler’s lands and in gardens) Bastard No. 11 (like 
the former kind in shape, but of inferior quality and subject to worms, 
blacker in colour ) Rosy-cheeked mango, or Nubby mango, (a small 
wery sweet and clean mango, bright red shaded with green.) Mammee 
mango (large, coarse, of rather nutty flavour.) Sugar Mango (very 
large, very sweet, rough brownish black skin, found in large groves in 
many estates and pens.) Saltfish Mango very like the Sugar kind in 
appearance, very large, with a peculiar fishy odour wlien cut.) Tur- 
pentine (a coarse strong flavoured mango, the twigs from which the 
truit is pulled having a strong turpentine smell. 

These are all the kinds usually to be found, of course there are some 
others that are grown in gardens that have fancy names, but seem to 
be only wild mangoes transformed by cultivation, and of cue or other 
of the sorts named above. The commonest of all is the Stringy or 
Long Point. 

As to the season, I have found from careful observation that in this 
district mangoes bear once in 18 months, one year in June or July, 
the next in December, of course the weather conditions may make a 
difference of a month in bearings but these are the usual seasons, July 
and December. Sometimes there may he a crop in July and another 
in December of the same year, but not from the same trees, and if there 
is a heavy crop at one time there may be no crop at all or a very small 
one the next period, I have seen trees bear once in twelve months, 
but after unusually good weather conditions, the usual period is once 
in 18 months. 

The mango season usu»illy lasts two months, but is variable accord** 
ing to the weather The average altitude of the distri jt is about 350 
feet, but the best mangoes grow a little higher, say at 600 to 800 feet, 
the commoner kinds seeming to thrive better at the lower levels. 

Mango trees generally blossom and bear heavily in seasons of great 
drought, not as a rule giving much of a crop in a seasonable year* 
Hence the negro saying that a heavy mango blossoming means hard 
times. 

From Mr. Dermot 0. SeUy~ Lawson, Mampden Mstate, Sampden. 

No. 11, is our best mango, then in order of merit, come, Black or 
Sugar mango. Round Point of which ther^^ are several sorts, then Long^ 
Point, called Hog mango, Turpentine, and a small mango called 
Guinea Chick. 

The Queen of Spain’s Valley which is my district has an altitude of 
^about 600 feet. Temperature averages in shade about 82 to 85 Faren-' 
^ieit during the day, 76 to 80 at night and early morning, that is at 
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ttis time of year but Deo , Jan. and Feb., I baye seen it at 56 in. mom 
ing early, and 76 during the day. Heayy fogs cover the land at day-' 
break usually and the dew is heavy. 

Eainfall ayerages about 62 inches per annum, minimum about 40 
inches, maximum ijbout 65 inches ; May and October are our two 
seasonable months, but the May rainfall sometimes runs into June and 
the October rains continue through hTovember and to a lesser extent 
into Dec. and Jan. 

The prevailing idea is, that if a heavy rainfall meets the mango 
trees when in blossom, no fruit sets and consequently no crop for that 
year, also that the heavy iogs we have injure the setting fruit buds, I 
cannot vouch for this, but it is only every or 5^^ year that mangoes 
bear plentifully in the Queen of Spain^s Yalley, and it is usually in a 
very dry year that do. Number Eleven Mangoes come in first, 
then Black or Sugar, lastly “Round Point^Syhich by the way is often 
called Stringy mango. 

Fvom Mr, J, 0, Mason^ Orange Bay, 

1st, Number Eleven. This mango is highly esteemed. 

2nd, Black Mango otherwise calltd Greengage, good. 

3rd, Hammy otherwise called Yam Mango. 

4tij, Bound or common, also called “Salt fisV^ 

Sth, Parrot 

6th, Turpentine, acid in flavour. 

7th, Long point mango. 

bth, Kidney. 

9th, Miss Guskcft, a large thick skin, coarse in eating : this is what 
the people in the district call it. Several of these mangoes grow in 
different parts of the Island, especially on the north-side They grow 
from “ sea leveF to one thousand feet. The temperature varies from 
75 to 90 degrees. 

Mangoes start to blossom in February and to ripen in May, au 
generally last till jlugust and September. 

From Ur, R, S, Fkcorthy, Fair Prospect, Prie^itman’s River, 

We have only two varieties of Mango or) this property, the No. 11 
and the Common or Stringy The property borders on the sea and 
runs back into the hills, and they grow from the level to about 200 
or 300 feet elevation (here) but from my own experience mangoo 
grow at almost the highest elevations. 

Rainfall hire for the last 3 years, averaged 116 inches. 

Two other varieties, viz,, Kidney and Black mangoes. 

From Mr. J, Thompson Palache, Oloier, Mandeville^ 

The varieties arc very numerous and have a number of local names. 

Ist. The No, 11, confined almost entirely to the Porus district of this 
Parish, and very rarely found in any other part of the Parish, consi- 
dered the best Mango we have, and in my journeyings all over the 
island have never found any Number 11 equal to them; the next in 
approach to the Porus number 1 1 being those found in the vicinity of 
Montego Bay. 

No. 2. The Robin, principally found in the Prospect district of St4 
^^Sllmbeth, on the borders of Manchester ; greenskin, very luscious,, 
fey some preferred to the No. 11, 1 have never seen it in any other 
Island. 
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No. 3. The Black mango, called by some Q-reengage, green skin, 
flesh the colour of Greengage Jam. This mango I have come across 
in all parts of the Island. 

No. 4. Yam Mango, largest variety, pale, yellow flesh, almost string- 
less, found in all parts of the Island. 

No. 5. Turpentine, pale flesh, strong turpentine flavour, found in all 
parts of the Island and in a very great number of varieties 

No. 6. Common Yellow Mango most plentiful in all parts of the 
Island. 

No. 7. Kidney Mango, kidney shaped, delicate, pale yellow flesh, 
almost stringless, but develops insects very speedily in the ripe state 
and therefore only regarded as pig feed. 

On almost every property in this Parish there is some specific va- 
riety with a special nam‘^ differing from the others, evidently hybrids 
of the above varieties that would take some time to collect and ar- 
range. 

A fact worthy of notice is, that for about 40 years, the mangoes 
have ceased to bear in the mountains of Manchester, and it is only in 
the lowlands that we can get mang<)es ; they do not bear at any ele- 
vation above 700 feet. When I was child, they used to bear just as 
heavily as they now do iu the lowlands. I have numbered varieties 
in the order that I think they are esteemed. The season begins here 
in May, and lasts until the eaidy part of August, although there are 
always some early ones to be had in March or April, and some 
late ones after August. They are always most plentiful in J uue. A 
mango we had about Ohapelton in Clarendon I never saw anywhere 
else, called the Plum Mango, it was about the size of a Hog Plum, 
ripened yellow, and the flesh was egg-coloured, no string, and very 
small, flat seed and most delicious flavour ; I think this variety would 
be worth looking after and propagating, now that our mangoes are 
likely to be exported. 

From Mr- Oeorge Nash,'MandemHe- 

The mountains of Manchester are not famed for mangoes, only after 
severe drought can a few be found, and then of poor quality. The 
trees here are usually cut down and used with other wood in making 
lime kilns. 

A large number of mangoes are sold throughout the Parish, and 
are brought to market on head or in hampers ou donkeys ; they come 
from Porus and from the Savannah districts of St, Elizabeth, and low 
down on the range of the Carpenter Mountains.” 

Mountain mangoes are chiefly fed to pigs, they have rough and 
thick skins, dark in colour, poor in flavour, and some descriptions are 
full of worms. 

The mango known as the Robin” grows chiefly on the Savannahs ; 
a few are now coming from Porus. They are large, with a distinct 
and pleasant rich flavour, they ripen green, at times a yellowish green, 
and some with a tint of red flushed on each cheek ; this mango is not 
sold in Kingston, so I conclude not grown in St. Andrew. 

The ^^Number Eleven,” a few are now coming from the Savannahs^ 
ijhe larger number are from Porus ; the description from the Savan^ 
nahs are sweet to the seed, not so with the Porus description, this be- 
4 M>mes acid near the seed, the difference is due to too great moisture^ 
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they ha^e a fine skin, ripen yellow, with a stringy but not unpleasant 
scent, and if properly cultirated, would be free of strings. 

Green Skin IWango ripens green, some with a yellow tint, is free of 
string, with a distinct and pleasant flavour. The Green Skin in King- 
ston is known by the name of Black Mango,” it grows in the town 
and is brought in from the surrounding country; this has a very 
slight flavour of turpentine. ( In fact, I think all descriptions have 
in a greater or less degree ) 

There are the Common, TUellow, Kidney, Beef, Tam, Apple, Goose, 
Turpentine, Burke ; all these I consider inferior to those I place in 
order of merit. 

The altitude for mangoes ranges, I should think, from sea level to 
about 800 feet ; it may be higher in some districts, due to location, 
soil, Ac. 

From Mr. 8, T. 8char$chmidt, Sanbitry^ Shooters SUL 

Order of merit : — 

1. Knmber 11 Mango 

2. Robin 

3. Green ** stringless 

4. Tam ** fleshy and compact, very sweet 

might do well for shipment. 

5. Turpentine 

6. Common or hairy “ 

7. Kidney or water poor description 

1, 4, 5, 6, & 7 grow about my district, but only bear well in very^ 
^y years. 

My district is about 1,500 ft. above sea-level with an average rain- 
fall of lOO it ches Too much for mangoes. 

Mangoes bear well from sea level to 1,000 ft. and at high elevations^ 
where the rainfall is not great. 

The usual season for mangoes is from 1st May to end July. 

Sometime mangoes may be got in warm dry places at about Christ- 
mas time, but this is an off crop. 

From Mr. Ckas. L. A. Rennalls, Mavis Bank, 

The names of the mangoes are arranged in order of merit. 

Name. Season. 

1, Beef Mango, July to October, belongs especially to this district,. 

at least the best specimens of this 
variety. 

f. No. 11 *• June to August, Common in nearly all parts of the 

island. 


3. Hairy « « 

4 Tam « « 

5. Black « ** 

6. Long ** This is like a small Bast Indian 

mango in shape and flavour. 

There are many other varieties some of which are not obtainable in 
large quantities. 

Scphe, however, are abundant, for instance a roundish mango, smalL 
cl good flavour, commonly called Bastard No. 11. 

f manpo is by far the best variety grown in this district. 

this-i^ety are obtained at elevation ot 
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from 2,000 to 3,000 feet. The annual mean temperature is about QT 
degrees F. Average rainfall from 90 to 100 inches. 

From Mr, W, Jekyll^ Robertsfield^ Port Royal Mountains, 

Altitude 1,500-2,500 feet. 

Minimum observed indoor temperature 63 degrees P. 

Maximum “ 87 

Mid June to mid September the thick of the crop 

The first spell of heavy wet makes all the mangoes drop, 

Headlam esteems mangoes in the following order. 

1. Siipporter, a single tree at Union, now dead, it was very sweet^„ 
no string, plenty juice, red, middling size, middling seed. 

2. Cowstone, green to yellow, rather large, delicious smell, hard, not 
juicy, fine, i.e. not ropy, not fibrous (hereafter fine means flesh 
'mthout fibre; ropy means flesh with fibre); good flavour, seed moderate 
size, thick skm. 

3. Grandy. Blue (meaning always the colour of the healthy native 
coffee leaf) small, rather bigger than Black mango, round, very 
good and sweet, juicy, very thin, flat sed 

4. Kidney, red, all sizes, hard skin, long, very sweet, juicy, fine,, 
plenty of meat, seed flat and long. 

5. No. 11. Very good in some places, but are liable to maggot. 

6. Duckanoo, blue, big enough, round, very sweet, enough juxce,^. 
fine. 

7. Tam, green and red, big and plenty of flesh, kidney shape, hardly, 
fine, fair flavour. 

8. Black, blue, round, thin, tender skin, sweet, juicy, the smallest 
of the mangoes. 

9. Parrot, green and red, long, thick skin, very good in som^ 
places, others full of maggots, distinguished by its large and conspi-^ 
cuous red nipple or lumps, hard skin, though not as hard as kidney^ 
very sweet, plenty juice, fine, plenty meat, small seed. 

10. Hairy, yellow with red cheek on the sunny side, inclining to W 
round, thin skin, but not tender, like Black mango, good flavour, 
juicy, moderate size (all kinds appear very variable in respect to size, 
sometimes Black mangoes are quite big) ropy, would otherwise be 
eellent, seed rather large. 

11. Turpentine, greenish, small, long, juice plenty, sweet, strong 
smell. 

12. Hog, thick at the stem end, tapering suddenly, very juicy audl 
not sweet, fine. 

13. Flatside or Beef, red, yellow, greenish, fine (v, definition under^ 
Cowstone) coarse flavour, very large, plenty of meat. 

Funny is the name given to all other kinds. 

Levi Parkes^ selection in order of merit, same district : — 

1. Ho. 11. 

2. Black. 

8. Cowstone. 

4. Grandy, no rope, very big and juicy. 

6. Hairy and Supporter. 

6. Grandfather, not tfie same as Grandy, only one tree of it om 
Stewards lam^^lining at the top* with mine : big tree, big fraii 

7a Parrot] ; « 
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'8. Kidney, 

9. Turpentine 

10. Yam. 

11. Beef or Flatside. 

I agree more witli Levi’s selection than Headlam’s placing. 

1st class No. 11 and Oowstone (both scarce) 

2nd Hairy, Black Yam (the first two are our commonest kinds) 
liowest Flatside or Beef (common) 

I do not know at all Grandy, Supporter, Turpentine, Hog, Grand- 
father, and I am too slightly acquainted with Kidney, Pari'ofc, Duck- 
anoo, to offer an opinion on their merits. 

Mangoes are so much better eaten out of doors, that no test of 
merit is valid unless comparison is made between kinds all eaten out 
of doors or all eaten indoors. 

Then kinds of the same name vary ; Levi calls Supporter a rather 
improved kind of Hairy, which is quite different to Headlamps Supporter. 
"Colour again varies much according to greater or less exposure to sun. 
From Mr. L. Tate^ Shafhton^ Blmfields. 

My district is a very poor cue for good mangoes ; there are a great 
many varieties grown, but all of the common sorts, and as a rule they 
are very much troubled by worms. The finest mangoes grown in the 
district is a variety of Pearl mango, it is of fine size, with a beautiful 
red and yellow bloom, not very rich, but with thick fiesh ; the tree is 
on Mount Edgecombe, the property of the Hon. 0. B Vickers, who 
’ has also on the same property an East Indian variety grown from 
a plant procured (as I understand) from His Excellency dir John Peter 
Grant, when Governor of the island. Beyond these two varieties and 
the several varieties that I procured from Hope, some of which have 
fruited this year for the fii’st time, we have the Common or Bunchy 
' mango, which is a very coarse variety and full of fibre. 

The ^^Dunkeld” or Greengage” which I think is the same descrip- 
tion known in some parts as the Black mango,” a very delicate and 
delicious little mango, to he enjoyed must be eaten the same day it is 
taken off the tree. 

The Long or Kidney mango of fair size, flesh very rich and creamy 
‘ but in nine cases out of ten it is wormy, and is consequently not ap- 
preciated. 

The Bees box mango of fair size with plenty of flesh and fine look- 
ing, but absolutely without flavour. 

The M ammee or Yam mango. 

There are one or two other varieties which I occasionally meet with 
but do not know their names, but they are not of any special fine 
quality. The mangoes are produced from the flat by the sea shore 
quite to the tops of the mountains. This property is about five huu- 
-dred feet above the level of the sea, and the rainfall is fairly good, 
hnve now growing several varieties of your East Indian mango, 
plants as well as seedling plants of different varieties that I 
from different places. The Mango season starts in June and 
i continue for about two and a half months. The rainfall on this pro- 
for the past two years is as follows ; — ^ 

' 1809 , .I** ' ! 134 inches, 42 parts 
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From Eon. Okas. B. Vickers, ML Edgecombe, Bluefields.^ 

I cannot give any particulars as to the name or origin of this tree. 
It stands in a guinea grass pastire about a mile from tbe bouse, 
and tbougb mango trees abound on this property and in tbe neigh* 
bourhood^ if. is the only one of its kind. The negroes call it the 
mango. My late brother William told me, that a Manchester 
(Ja.) visitor of his said he knew the Mango and called it Bessy or 
Sally So and So” giving the name which I have forgotten, I had sent 
my brother, as usual, some of them. 

The tree is rather lofty for a mango and does not spread much. 
It is getting old and I should very much like to have plants of the 
kind for myself and the country generally. 

^ The planted seeds do not give the same good mango. 

I am equally in the dark as to the introduction of mangoes into 
Westmoreland. I have a flouidshing tree of the Bombay mango, a 
plant which Sir J. P. Grant sent to my said brother. 

The shipping of Mangoes and the Season for their Absence in 
THE Markets of the United States. 

By John W. Harshbbrger, Ph. D., Philadelphia 
The traveller from temperate countries in first visiting the tropics 
-is naturally much impressed with the large number of new and un- 
, tried fruits which he meets with on every hand. He tests them all, 
and after his experimentation has gone on for some time, he generally 
.reaches some conclusion as to those fruits which suit his fancy bsst. 
Almost universally, the mango is chosen as one of the most desirable 
.of the ^new’ fruits tried. If this is so, why do we not find the mango 
for sale in the fruit stores, markets, grocery stores and fruit stands of 
the cities and towns of the United States ? It is due, one reasons, if 
not familiar with the facts, to the imperfect or decayed condifeion of 
the mangoes when they reach the northern ports of consumption. la 
this so, or is the scarcity of this delicious tropical product due to tho 
lack of energy and business capacity on the part of tropical agricul- 
turists ? • ^ 

r This article is written as in part an answer to the above questions, 
and is based upon actual experiment— the writer having recently 
visited Haiti and Jamaica on a botanical excursion A little history 
will be of some help in this discussion. According to the Pomologirt 
©f the United States Department of Agriculture (Bulletin 1, Di vision 
’'of Pomology) : *** No fruit stood higher in the popular esteem of peo- 
ple in parts of South Florida than the Mango, wnen the disastrous 
freeze of January, 188S occurred, every, or almost every tree north of 
"Fort Myers was destroyed. In 1884, 136,968 mangoes were shipped 
from Jamaica to the United States and brought |900, In their eighth 
year from seed two Florida trees bore 19,000 fruits. Some of these 
fruits weighed a pound. Mangoes were shipped to Chicago and 
brought 60 cents a dozen.” So much f >r the history of the first 
froduotion of the mango, as a fruit, into the markets of the United 
"States. • ' - . 

The experiment to be described was conducted by the writer.dnring 
^bis return from Port Antonio, Jamaica by steanpi ^r;to New York, am 
thence by rail to his home in Philadelphia* A number of different 
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BOite of tropical fruits were bought by special arrangements on Mon- 
day July 22, 1901. The list of picked fruits, &a, as packed for ship- 
ment, comprised plantains, pine apples, oranges, limes, mammee-apples,.. 
yams, breadfruits, guava, papaws, sour-sops and manges. In one box,, 
or crate, no especial care was taken in the packing — all of the above- 
named fruits, &c., being nailed up together for transportation. In 
another box, the mangoes were each wrapped in a piece of newspaper^,, 
and carefully packed away in a rather close and partially ventilated 
case. Two dozen, or more of these fruits in the green state were thus« 
shipped, along with the others to Philadelphia. An inspection of the 
^pen, well- ventilated crate, when two days out at sea, revealed the 
total collapse of the breadfruits and the sour-sops, which had be- 
come soft and mushy, and were consequently thrown over board. 
The other fruits carried well — the mangoes best of all. Those 
mangoes packed in the open hox were all more or less in a mel- 
low condition, while those in the closer box, (wrapped with paper) 
were firm and sound, although fully ripe. In all cases the fruits of 
the common sort, ‘ the turpentine mango,' were found to have changed 
from the green of unripeness to to the golden orange of the fully ripe* 
mango. Ten da 3 's elapsed before the boxes were opened, so that the test 
made fully estahlisbes the possibillity of shipping mangoes to the lar- 
ger cities of the American Bepublic. It should he home in mind,, 
that the test was a severe one Without a doubt, the mangoes haA 
been collected the Saturday before the writer sailed, July 20th, and. 
kept over Sunday until Monday, when they were bought and packed. 
The steamer sailed from Jamaica Tuesday afternoon, July 23rd, anA 
reached New York Monday morndng, July 29th, where the boxes were* 
expressed to Philadelphia, reaching the home of the writer on Tuesday 
afternoon, July 30th. The last mango was eaten on Sunday, August. 
4th, so that fully fifteen days had elapsed from the time of gathering* 
imiil the date of final consumption. 

The writer has no doubt, that a variety of mango can be found, or 
selected, which will carry even better than the ordinary kinds sold bjr 
the negro women in the markets of Jamaica, From informationgleaneA 
from M r. William Fawcett, Director of the Botanic Gardens, and from. 
Mens. Charles Patin, Consul General of Belgium, to Colombia, the 
writer believes that the finer races of mango are not known in culti- 
vation in Jamaica, hut are only to he found in experimental grounds, 
and in botanic gardens. He knows that several such varieties are 
now under observation at Hope Gardens near Kingston. 

Two elements are, therefore, needed to make the cultivation ot 
mangoes, a profitable undertaking for the people of Jamaica, who 
sorely need at this time a diversification of their industries. The* 
jfirst thing necessary, as suggested above, is a suitable variety of mango^ 
—one that has little fibrous material attached to its seed, one that 
*wiE carry well and last a long time, and one which is juicy and pos» 
Besses that delicious turpentiny flavour. The second requisite is a com- 
pany to push the cultivation in Jamaica, and who will see to its ad- 
arid general introduction into the markets of the UniteA 

of Philadelphia, Pa. 



179 

SOME NEW BANANAS. 

Notes by a Coreespondbnt. 

The old Martinique is so general a favourite that it is doubtful 
whether any other variety will take its place, at least in the estimatioii 
of the Jamaica public. Nevertheless, when there came from th ^ East 
reports concerning Bananas of surpassing excellence, it appeared to^ 
be worth while to make trial of some of the kinds specially recom- 
mended. Suckers of these were put in the Gardens at Hope and are 
now fruiting, and here is our judgment upon some which have lateljr 
come in : — 

- 1. Ginerea {Saharanpur ). — ^At its best this is a good kind and has as 
flavour of apple. There is, however, about it a suspicion of staininess 
as it is called, an astringent acidity which leaves an unpleasant r jugh- 
ness on the tongue. In a finger which is thoroughly ripe this stain- 
iness almost, if not quite, disappears, and in this condition it is very' 
good. Its next best stage is the one just before maturity. Over-ripe 
it is not worth eating, nor is it good cooked, the astringent property 
giving it a disagreeable taste ; — altogether not likely to be suitable 
for market purposes. It is much less sweet than Martinique which, 
may recommend it to some people. 

2. The pretty little Almeido is unquestionably excellent and should 
be po]pular with those who like a dainty fruit. The fingers are onty 
three inches long, rather wide for their length and well shaped, ft 
has a fine flavour, and the small hands look very pretty in the dish. 

3. Kudjo Hudang. — This has a reddish skin. It seems to be want» 
ing in flavour and the texture is disagreeably soapy, but the fruit was 
over-ripe and in this condition it is difficult to judge it fairly. Mar-^ 
tiniques when too ripe for eating are excellent cooked, but this Kudjo 
did not prove so. It was still soapy and flavourless. 

4. Bed Banana. — This has peculiarly thick fingers. It was in the 
best order when tasted and is evidently not a good kind, soapy agaim 
in texture and flavourless, — equally poor when roasted. 

It should be remembered that opinions expressed, as these are, by 
reference to a single bunch cannot be entirely relied upon. It strikes 
us however that Nos. 3 and 4 are certainly not worth growing and 
that No. 1 is doubtful. No. 2 should be popular if it can be brought 
to the dining-tables of the rich in other conutries when fruit is scarce 
and there should be some demand for it here. 

5. from Singapore is a small thick fingered-variety with 
a speckled skin which in an apple would justify the expectation of fine 
flavour This however it does not possess. It is best dead-ripe but even 
then is not very good, and in its earlier stages it has an unpleasant 
consistency, a kind of flabbiness suggestive of raw meat which m 
somewhat repulsive. Altogether not a desirable kind if the sample xa 
a fair average one. 

6. M. rubra does not substantially differ, even if it differs at all.froui 
the Red reported upon above. It has a cparse flavour and the same 
sliminess of flesh It is not even good roasted. 

j 7. Three fingers of J^ogox TimagosQnt by a correspondent look an4 
taste like the Cuban Plantain. Boiled or roasted in the green state it 
is good and floury. When ripe it is only moderately good and would 
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not he marketable. It bas a curious loose jacket wbicb is also 
cbaracteristic of the Cuban Plantain. If it is the same thing, and 
this could only be ascertained by seeing it growing, it is certainly not 
worth cultivating. 


DISEASE OF GINGER IN JAMAICA. 

From the Superintendent Hope Gardens^ Jamaica^ to the Commissioner 
Imjyerial Dept, of Agriculture ^ Barbados. 

21st Got., 1901. 

I send by this mail a couple of roots of Ginger afEeoted by the di- 
sease known as black rot/’ I brought the plants a few days ago from 
the Ginger district on the borders of the parishes of Trelawny, St. 
Ann, Manchester and Clarendon. 

• The disease is well known, and affected plants are easily detected. 
The symptoms are — sickly -yellow foliage, stem black and decaying. 
The rhizome of such a plant will also be found to be black and decaying. 

’ The growers carefully dig up affected plants, and the apparently 
healthy plants next to them in the same row, and destroy them ; they 
also turn up the soil in which the plants were growing, exposing it to 
ike sun, and thus check the spread of the disease. If the disease is 
neglected, it spreads rapidly, and soon destroys a whole patch of Ginger. 

* I was told of another disease tOat sometimes appears in the same 
district. It is known as cork rot,” and cannot be detected till the 
crop is ready for gathering. The growth of the plants is not checked 
in any way, but when the rhizomes are dug they are found to be of 
eork-like texture, without substance, and of no value. 

“ My informant told me that three years ago, out of a crop which 
was estimated to yield 50 to 60 barrels of good Ginger he only got a 
little over 6 barrels of rhizomes that were not diseased, the remainder 
of the crop having been destroyed by cork rot.” 

■ If the material sent is not sufficient for purposes of examination by 
Mr . Howard, I would try and get some more from the same district, 
and perhaps he would prefer to have the plants in a fresh, or moi^t 
state, instead of being dried. W. Harris. 


Imperial Agricultural Department for the West Indies 

Barbados, 28 10. 01. 


Dear Mr. Harris, 

I enclose a Memorandum ou the specimens of diseased ginger by 
Mr. Howard, to whom they were referred for examination. 

I trust you will be able to carry out the suggested experiment in 
which the yields on contiguous acre or half-acre plots in which the 
yhizomes used for planting have been treated with Bordeaux mixture 
,in the one case, and untreated in the other, are compared and report 
the results to this Department in due course. It would of course be 
best if the yields are expressed in pounds or hundred weights per acre, 
bnt if this is impracticable, it could be given in barrels. 

With kind regards, believe me, 

Yours sincerely, D. Morris, 

Commissioner of Agriculture for the West Indies. 

Parris, Esq., P.L.S., 

I ^ ^‘^p^^rijntendent of Hope ^ardeus, Jamaica, \ : 
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Report on the *^Black rot” disease of Ginger from Jamnoa. 

The rhizomes show dark areas which coiitaia the mycelium of 
iungus in which numerous black chlamydospores are produced, fre- 
quently in chains. I have placed some of the material in a moist 
chamber in the hope of getting some more definite spore formation. 
The mode of formation of the chlamydospores resembles that seen in 
Wakker^s AUantospora radiicola which causes a root disease of the 
sugar cane in Java, and in other fungi which attack plants under- 
ground 

It is impossible to say whether the fungus in the old rhizomes is 
the cause of the disease or not. A more definite opinion could be 
given if specimen of the roots and rhizomes of plants in which this 
disease is just showing itself could be examined. It is hoped that it 
will be possible to collect and forward such specimens which should bo 
placed in methylated spirit as soon as the plants are lifted 

The fungoid diseases of Ginger do not seem to have been investi- 
gated A wilting disease of Ginger occurs here and in 8t Lucia but 
*^black-roi” and “ cork-rot’' do not seem to be common. I hope Mr. 
Harris will be able to send specimens of cork-rot” especially as the 
damage done by this disease appears to be so considerable. 

The measures taken by the cultivators in Jamaica to prevent the 
spread of * black rot’ seem to be very intelligent. In addition to these 
it might be useful to treat the affected soil with lime or with a light , 
dressing of sulphate of iron and when the diseased patch is large to 
separate it before treatment, from the rest of the field by means of a 
shallow trench as it would seem that disease spreads under ground. 

It would also be desirable if an experiment were made preferably 
on a field in which * black rot’ has appeared, in which the rhizomes 
used for planting were washed with water and then steeped for 
ialf-an-hour in Bordeaux mixture. The resulting crop and its free- 
dom from disease should be compared with that from an equal area, 
say half an acre, in which the rhizome's have been untreated. The 
results of such an experiment would be of great interest and value to- 
this Department. 

The very greatest care should be taken not to plant any rhizomes 
which show traces of disease or those from diseased fields. Mr. Or id- 
wick might refer to these points in his lectures to the people. 

A. Howard, 28. 10. ’01, 

lMRKRT^\n DlSPARTMBNr OP AgRIGXJLTURE POR THE WesT INDIES. 
Instructiom for coUeeting and forwarding speomens of Plants attachei 

by Fungoid Diseases. 

L Specimens of plants attacked by fungoid pests are constantly 
being received bj^ the Department for examination and r.-‘port. Much 
labour and time is often wasted over these for want of knowledge on 
the part of the senders as to what should be sent and ho w it should be 
packed. This circular is issued with the object of giving information 
on these points. 

2. When specimens of moist vegetable matter are packed in boxes, 
or sent in envelopes they speedily become covered with saprophytic 
growths which frequently obscure all traces of the original cause of ; 
disease and render the specimens worthless* This is especially the caae 
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wten the material has been collected some days before the closing of 
the mails for Barbados, 

3. Fresh specimens of diseased plants should in every case be placed 
in methylated spirit, high wines, or rum, immediately after collection 
and forwarded in a bottle or corked tube. When leaves, buds or twigs 
are attacked, the specimens should show as many stages of the disease 
as possible and in all cases a few healthy specimens should also be 
sent. If these latter are tied up in an envelope and labelled in pencil 
they can be sent in the same bottle as the diseased material. When 
fruits, stems or roots are attacked, diseased pieces showing all stages 
should be cut out and placed in spirit as before, In this case also a 
healthy piece, properly indicated, should be sent. 

4. ^Specimens of hark wood and large fungus fructifications which are 
dry should be wrapped in soft paper and sent in a ventilated package* 
When it is considered desirable to send very large specimens such as 
portions of branches, stems, roots of trees or whole cacao pods these 
should be collected as late as possible before the mail steamer leaves, 
aud sent in a well ventilated case. 

6. Pull notes should be sent giving details of the time of appear- 
ance of the disease, the locality, the damage done, the part attacked 
and also the date when the specimens were collected. 

All specimens and correspondence intended for the Head Office, 
should be addressed : — 

The Commission EE, 

Imperial Department of .Agriculture for the West Indies, 

Barbados. 


NATHANIEL WILSON. 

By F. Wilson. 

Born in Scotland on 18th April, 1809. — Died at his residence. 
Spring Plain, Clarendon, Jamaica, on 2nd May, 1874. 

Appointed from the Hoyal Botanical Gardens, Few, as Island Bo- 
tanist, Jamaica, about February, 1846. 

Priortothe year D41, and to the Rev. Thomas Wharton takingcharge 
of the Botanic Gardens at Bath, there were five or six acres in culti- 
vation, containing only 174 plants, some of which were indigenous 

The Gardens were then under the control and management of a 
Board of Directors of the Bath of St. Thomas the Apostle, 

For a number of years the Gardens suffered under great and va- 
rious disadvantages, many of the members of the Board of Directors, 
(neither knowing anything nor caring for Botany) not taking any in- 
terest in the Instituiion. Then again, no funds were provided for 
paying labourers employed in the Garden. At times hogs would tres- 
pass and make havoc of the plants and Garden generally; but for the 
untiring energy and zeal of my father, this Institution would in all 
probability have come to an end. 

In consequence of the want of space, and the overcrowding of plants 
at the Botanic, Gardens at Buth, several valuable plants died. The 
Gardens also srdS;^3red from the periodic overflowing of the Plantain 
Of'arden River (or Sulphur River), notably in 1868, when the greater 
I of the Gaid^ns was destroyed in this way. 
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As far back as 1856, my father made strong and repeated represent 
i^ations to the Governor, and Executive Committee of the House of 
Assembly for a better and more adequate site for a Botanical Garden 
worthy of the Island ; as a result of these appeals, a site was selected 
by Mr. Parry, (I believe), at Oastleton, and my father was requested^ 
in September, 1859, to visit and report on the general suitableaess of 
the place. 

The report was favourable as to soil and climate. Clearing the land, 
&c., commenced about the end of 1860, or early in 1861. In 1862, 
some doubt appears to have arisen as to the desirability of the spot 
selected in view of its distance from Kingston A Committee was ap- 
pointed to take evidence on oath, and enquire into the expediency 
of continuing the formation of a Botanic Garden on the site recently 
selected/’ 

After evidence had been taken, the Committee appears to have been 
satisfied, and the work was proceeded with. 

An Estimate of the probable expense of the formation and comple- 
tion of the Garden, including a Nursery for supplying the Island with 
plants, was sought and obtained from my father. 

The total Estimate amounted to £2510 16s. 4d., plus some items, 
"the cost of which he could not very well estimate. 

In 1860, the British Government, acting on the advice of His 
Grace the Duke of Manchester, instructed the Royal Botanic Gar- 
dens at Kew to obtain plants and seeds of the Cinchona from Ecuador 
in order to establish a Quinine Plantation in Jamaica. 

The plants and seeds duly arrived, and my father was successful in 
‘growing them, first at Bath and thea at Cold Spring ; this experiment* 
he reported as having succeeded beyond his expectations. 

In 1862, the Cinchona Plantation was established at Mount Essex. 
Three acres were first established with Cinchona in a healthy and 
thriving condition, consisting of three distinct species, via : — 0. suc- 
cirubra, 0. nitida, and 0. micrantha. This was the first step to es- 
tablishing the Plantation. 

In July 1862, Mr. Robert Thomson was employed as Assistant 
Botanist. 

Great attention was given by my father to textile and economic 
plants, and a great number of them were introduced into the Island 
during his tenure of office as Island Botanist. Among the fibrous 
plants he introduced were : — Boehmeria nivea, or Chins se Grass 
Cloth, various species of Sanseviera or Bow String Himp of Inlia, 
Corchorus olitorius or Jute Fibre of India, Musa textilis, which pro- 
duces the Manila Hemp, — this latter he strongly advocated being 

f iven a fair trial in the Island on account of the diversity of its uses : 

e had but little hesitation in saying that a branch of industry 
more inexpensive, profitable, and better suited to the country and 
habits of the people dees not exist than the cultivation of fibrous 
■plants which are a source of wealth to other nations, and surely merit 
« fair trial here where nature leaves but little to do in the v^ay of 
maturing the plants/’ 

‘ * Experiments were made at places of different altitudes, Cold Spring being one 
them. 
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1 cannot however find that this plant was given a fair trial. It 'was. 
my father’s opinion that the cnltivation of textile plants was one of 
great importance, and “ second only to the cultivation of the Sugar 
Cane ; ” he also believed that textile plants were destined at no very 
distant pel iod to add materially to the permanent prosperity os the 
Island, 

The imdeimentioned Medals were gained by my father for exhibits 
he prepared and sent to the various Internationul Exhibitions of the 
world : — 

1. Silver M edal, for an exhibit of Shrubby Calceolarias at the Hor- 
ticultural Society of Arts, London, on May 13, 1837. 

2 Silver Medal for Nectarines at the Horticultural Society, Lon- 
don, llih July, ?837, 

3. Silver Medal for Fibres, London Exhibition, February, 1862. 

4. Bronze Medal for Fibres and Easts, London Exhibition, 1862. 

5. Silver Medal Ditto Dublin, 1865. 

6. Bronze Medal Ditto Dublin, 1^ 65. 

7. Silver M edal Ditto International Exhibition, 

Erfurt, Prussia, August, 1865. 

Copies of the Annual Botanical RejDorts by my father from 1856 to 

1866, inclusive, in manuscript form, are in my possession. 

The Ojfice of Island Botanist was abolished on the Ist of October,, 

1867, when my father retired from the Public Service. 

26th October, 1901. 


FUMIGATION OF IMPORTED PLANTS. 


A. W, L. Hemmiko. 


By His Excellency Srn Augustus William Lawson Hemming,^ 
Knight Grand Cross of the most Distinguished Order of 
Saint Michael and Saint George, Captain-General and Go- 
vernor-in-Ohief in and over the Island of Jamaica, and its 
Dependencies. 

A PEOOLAMATION. 

W HEREAS by a Proclamation dated the seventh day of Septem- 
ber, and made under the authority of Section 1 of Law 4 of 
1884, (The Seeds and Plants Importation Law 1884,) it was among 
other things proclaimed and ordered that immediately on the impor- 
tation into this island of any plants, cuttings, buds or grafts, and of 
any goods, packages, coverings or things in which such plants, out^ 
tings, buds oi grafts, hereinafter referred to under the general termt 
of ‘^proclaimed articles” might be packed” they should be subjected. 
. to a thorough process of fumigation to be hereafter decided upon. 

V And whereas the Governor in Privy Council has since decided upon 
the process of fumigation hereinafter set forth for the pur*^ 
vf of destroying all animal or vegetable parasites whicK 
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may haye been imported on or along with the said proclaimed 
articles ; 

Now, therefore, I do hereby proclaim and order that the importa- 
tion into this Island of all “ proclaimed articles^^ shall be subject to 
the following conditions : — 

All proclaimed articles shall be fumigated, and the work of fumi- 
gation shall be carried out by the staff of the Government Laboratory 
—a fiimigatory box shall be employed for small operations, and a fu- 
migatory chamber at^the wharf for large. For ordinary purposes the 
dose of cyanide to be vaporised shall be one ounce for every 300 feet 
of cubic space and the exposure shall be one hour. For the more de- 
licate plants half the above dose of cyanide shall be used and the ex- 
posure shall be half an hour only. Plants in Wardian cases shall be 
fumigated while still in the case. The Island and Agricultural 
Chemist shall be the authority to decide in any question connected 
with the fumigation of proclaimed aiticles which involves the exercise 
of any discretion. 

. Given under my hand and the Broad Seal of this Island, at Kmg^s 
House, this fifteenth day of October, in the First year of His 
Majesty^s Reign, Annoque Domini, 1901. 

By Command, 

Sydney Olivibk, Colonial Secretary. 


ADDITIONS AND CONTEIBUTIONS TO THE 
DEPAETMENT. 

Librabt (Serials) . 

Exjeope. 

British Isles. 

Annals of Botany, Sept., 1901. Vol. XV. [Purchased.] 

Botanical Magazine, Sept., Oct. [Purchased,] 

British Museum Annual Returns, 1900-1901. [Principal Librarian,] 
Bulletin Kew Cardens, Nov.- Dec., 1900. Jan.-Mar. 1901, and 4ipp. April- 
J une, J uly-Sept. [Director.] 

Chemist and Druggist, Aug. 24, Bl, Sept, 7, 14, 21, 28. Oct. 5, 12, 19, 
[Editor.] 

Diplomatic and Consular Reports, Aug. l901 . [Ool. Sec,] 

Carden, Aug. 24, 31. Sept. 7, 14, 21, 28. Oot. 6, 12, 19, 26. [Purchased. J 
Gardeners^ Chronicle, Aug. 24, 31. Sept. 7, 14, 21, 28. Oci;. 5, 12, 19, 2^, 
[Purchased,] 

Hooker's leones PJantarum Vol. VIII Part I. Sept. 1901. [Bentimm 
Trustees through Kew.] 

International Sugar Journal, Sept., Oct [Editor.] 

Journal, Board of Agriculture, England. [Sec. Board of Agri,] 

Journal of Botany, Sept., Oct. [PurohasedJ 

Hature, Aug. 22, 29. Sept. 6, 12. 19, 26. pet. 3, 10, 17, 24. [Purchased.} 
Pharmaceutical Journal, Sept. 7, 14, 21, 28* Cot. 6, 12, 19, 26, 

Bothamstead Reports for 1901, By Sir J. JB, Gilbert. 

Plans and Summary Tables arranged for reference in the field* 
[Committee.] . 

W, Indian and Com. Advertiser* Sept*, Oct, [Editor.] 

Sucrerie Indigene et Ooloniale, Aug. 27, Sepi, 3, 10, 17, 24. Oot* 1, 8^ 
16,22, [Editor.] 
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Germany. 

Tropeapflanzer. Sep., Oct. Nos. 4 and 10. [Editor.] 

Bericht uber den Botanischen Garten und des Museum zu Berlin um 
anungsjahr, 1900. 

Belgium. 

Bulletin de la Soci4td d^Etudes Coloniales,Feb., March, 1900. 

•Switzerland 

Bulletin de THerbier Boissier Nos. 9, & 10. [Oonservateur.] 

Asia. 

India. 

Planting Opinion, Aug. 3, 10, 17 ; Sep. 7, 14, 21, 28. [Editor.] 
Agricultural Ledger (Calcutta) Nos. 1, 2, 3, 4, 5, 6, 7, 13, 1901. 

« « « No. 7, 1892-1894. [Lt. Gov. Bengal.] 

Eeport on Gov. Bet. Gard., Saharanpur & Amigadh., 1901. [Curator.] 
Report on Gov. Hort. Gar4, Lucknow, 1901. [Curator.] 

Madras. 

Administration Report of the Govt. Bot. Gardens & Parks, Nilgiris, 1900- 
1901. [Secretary.] 

Department of Land Records & Agriculture : Bulletin No. 36 (Sugar Cane 
Pest in Madras) 37 (The Ground-nut, Arachis Hypogsea) 38 (The Ground- 
nut crops) 39 (The Sugar ca le) 40 (The Seed Drill) 41 (The Ground-nut 
crop) 42 (Native beliefs regarding hair marks on horses and cattle) 45 (A 
Tea-eel worm disease in South India.) 

Borih Western Promnoes ^ Oudh. 

Bulletin 12 (Irrigation Wells in the Western Portion of the North-west Pro- 
vinces of India) 13 (Cultivation of Sugar-beet in North India) 14 (Different 
Systems of housing Cattle and Conserving Manure.) 

Ceylon 

Times of Ceylon. Aug. 9, 15, 21. Sept. 4, 12, 19, 25, Oct. 3, [Editor.] 

Japan. 

Bulletin, Coll, of Agriculture, Yol. lY, No. 4. 

J'dva. 

Conclusions derived from the Factory Results on some Java Sugar Planta- 
tions. B^rinUdfrom The International Sugar Journal/^ Aug, 1901 ^ 
Proefstation Dost- Java, No. 31. [Director.] 

Report of the West-Java Sugar Experiment Station Kagok” Pekalougan 
forr 1900. Beprintedfrom ^^The International Sugar Jowmel” Aug, 1903. 

Australia, 

8. Wales. 

Agricultural Gazette, July, Aug. [Dept, of AgriJ 
Miscellaneous Publications, No. 477. (Dep '. of Agri,] 

Notes from Botanic Gardens, Sydney, No, 6. [Director.] 

Observations on the Eucalypfcsof N. S. W., Part YII, [Director.] 

Useful Australian Plants. [Dir. Bot. Gardens, Sydney.] 

Queensland. 

Annual Report of Acclimatisation Society for year ending Mar. 1901. [Sec.] 
Queensland Agri. Journal, Aug., Sept., Oct. [Sec. of Agri,] 

Queensland Sugar Journal, July, Aug., Sept. [Editor.] 

Western Australia. 

Journal of the Dept, of Agri., June, Aug,, Sept. [Dept, of Agri.[ 

Africa, 

Cape of Good .Hope, 

Agricultural Journal, Ang. 1, 15, 29. Sep. 12. [Dept, of Agri.] 

Matah 

^ , Agri, J ouraal and Mining Record, Aug. 2, 16, 30. Sept. 13. [Dept, of Agri.] 
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Zm%%bar and East Africa. 

The Gazette, Aug. 14. [Editor.] 

Central Africa. 

Ct African Times, Jane 22, 29, July 13, 20, 27, Aug. 3, 10; 17, 24,31 [Editor, J 

Mauritius. 

Station Agronomique Eapport Annual for 1900, 

«« Composition de direrses varieties de Cannes, [Editor.| 

West Indies. 


‘Jamaica. 

Cornwall Herald, [Editor.] 

Boyal Soc. Agri. & Commerce (7th Annual Report, 1900-1901.) [President.} 
Journal, Jamaica Agri. Soc. Oct. [Secretary.] 

Barbados. 

Agricultural Gazette, Sept., Oct. [Editor,] 

W, Indian Bulletin, Vol II., No. 3. [Com. Imp. Dept, of Agri.] 

Antigua <§r 8t. Kitts. 

Report on certain Economic Experiments, 1900-1901, [Commissioner.] 
Sugar Cane Experiments, Parts I & II., 1900-1901. [Com. of Agri,] 
Trinidad. 

Botanical Dept. Bulletin, May, July, Aug., Got* ] Superintendent.] 

Proc. of Agri, Society, Sept. 10. [Secretary.] 

British NfoRTH America. 


'Ontario. 

Bulletin 77, Crop Report. 

Report of Supt. of Farmer's lastitute^ of the Province of Ontario, 1900, 
[Dept, of Agri.] 

Report of Registrar of Live Stock, Province of Ontario, 1800. [Sec. 
f Editor,] 

Annual Report of Live Stock Assoc, of Ontario, 1900 ) 

« « « Poultry Assoc. « « 


) 


Montreal. 

Pharmaceutical Journal, Aug., Sept., Oct. [Editor.] 

United States or America. 

JPublications of the U. 8. Dept, of Agriculture. [pirectors.~\ 

‘Scientific Bureaus and Dimsions. 

Division of Biological Survey ; North American Fauna, Nos. 20, 21, 

Division of Botany ; 27 Seeds of Commercial Saltbushes) 2i ( Che Ohiyote) ; 
A Tropical Vegetable). Contributions from the U. S. National Herba-*^ 
rium, Vol. VII, No. 2, (Origin & distribution of the Coco Palm,) 

Division of Entomology : (Some Insects injurious t;o the Violet, Rose, and 
other Ornamental Plants.) 

Bulletins U. S, Dept, of Agri : Circular No. 8 (Bureau of Soils.) 

No, 28 (Insect Enemies) No. 29 (Pall Army Worm, &o.) No. 30 (Some 
Miss, results.) Farmers' Bulletins: 130 (The Mexican Cotton-Boll Weevil) 
132 (The Principal Insect Enemies of Growing Wheat.) 

M(cperiment Stations. 

Experiment Station Record, Vol. XI. No. 12. Vol, XI f. No. 12. Voi 
XIII. No. 2 , 19n0,) 

Connecticut. (Report, Agri Exp. Station), 
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riorida. 58 (Pomelos.) . . . ' 

Kentucky. 93 (1. Diseases of Nursery Stock. 2. Eabbits & their Injuries 
to Young Trees.) 94 (Wheat. 1. Test of Varities. 2, Descriptions j df 
Yarietias.) 95 (Commercial Fertilizers.) 

Maryland. 77 (The Comparative digestibility of Raw, Pasteurized and 
Cooked Milk.) 

I Minnesota. 70 (Chemical Division) 71 (Dairy Division). Press Bulletin 
13, (The Hessian Fly.) 

Oklahama. 3 (Directions for collecting & preserving insects and plants.) 
Tenth Annual Report, Agri & Mechanical Coll. J 900-1 901. [Botanist 
Entomologist.] 

Ontario. 116 (The Hessian Fly in Ontario.) 

South Dakoi a. 70 (Drought Resistant Forage Experiments at Highmore, 
S. D., for 1900.) 71 (Speltz vs. Barley. — A Comparison of the Food 
Yalue of Speltz & Barley as a single Grain Ration for Fattening Sheep.) 
Tennessee. July Bulletin (Winter Wheat.) [President.] 

University of Tennessee Index Series II, No. 13, Au;^. 19, 1901. [President.] 
Texas, 69 (Forago Crops : Reports of Co-operating Stockmen & Farmers 
from 71 Counties) 60 (Two Methods of Growing Onions.) 

American Journal of Pharmacy, Sept., Oct. [Editor.] 

Botanical Gazette, Chicago, Sept., Oct. [Editor.] 

Fern Bulletin, Oct, [Editor.] 

The Forester, Sept., Oct. [Publisher.] 

The Plant World. Aug. Sept. [Editor.] 

Torrey Botanical Club Bulletin, Sept., Oct. [Editor.] 

Alaska Handbook, No. 86, Aug. 1897. 

Board of State Yitioultural Commissioners Annual Beporfc, 1899-90 
Bull, North Carolina State Board of Agri., Aug. 1900. 

Californian Bulletin. 

Connecticut Agri. Exp. Station Report, 1897. 

Maine ** 1898. 

Nebraska “ 1900. 

Nicaragua Canal, 1893. 

Agri. Exp. Station Bulletins : — [0. H. Shinn, Berkeley, CaL] 

California 125, 128. Georgia, 23, 47, 48, 50, 61. Idaho, 25. Minnesota, 25, 
60. Missouri, (Colombia) 42, Nevada (Reno) 44, New Hampshire, 34. 
New York, (Geneva) 192. New York, (Ithaca) 146, 147, 148, 149. North 
Dakota, 22, 39. South Dokota, 5 i . Rhode Island, (Kingston) 76. Ohio,, 
(Wooster) 88, 89. Oklahoma, 32, 47, Oregon, Cornwallis) 64. Texas, 28 
Washington^ (Pullman) 42. W.Yirginia, 62, 70, 71. Wyoming (Laramie) 43. 
Cmiral America. 

Boletin del Instifcufco Fisico-Geografioo de Costa Rica, No. 8. [Director.] 

South America. 

Boletin da AgricuUura, Sao Fauio, Brazil, 2nd Series, Nos. 5 and 6. 
[Director.] 

Rio de Janeiro : Contributions du Jardin Botanique, Nos. 1 and 2 1 

Palmae Haaslerianae ^^ovae 1898-1899 v Director. 

As Heveas ou Seringueiras J 

JPolynesia. 

Planter's Monthly, Hawaii, Aug., Sept., Oct. [Editor,] 

LibraM (Books). 

Phycotheca Boreali -^Americani. Fascicle XVII. [Purchased.] 

SEEDS. 

JVom Botanic Gardem^ Sydmy — 

Banksia ericsefolia ; B. spinulosa ; B, ooUina. 

B. marginate ; B, paludosa ; B. latifolia j B. serrate. 

^ Oonospemum ericifolium j C. taxifoUum. 

Greyiflea Banksii; G. robusta; G. sericeaj 
G. lineam ; G, Oaleyi J G., buxifoiia. 

f ropinqua J H. leucopteira ; H. gibbosa; 
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H. pugioniformis. 

Isopogon anemonefolius ; I anethifolius. 

Lomatia ilicifolia. 

MacadamJa ternifolia. 

Persoonia pinifolia ; P. linearis ; P. Coamaepeuce ; 

P. ferruginea. 

Petrophila sessilis ; P. pulchella. 

Stenocarpiis sinuatus ; tS. salignus 
Telopea speciosissima. 

From Boi. Garden^ Seehpur, 

Sindora Wailiobii, var, siamensis 

From 1)Tu P. Preuss, Dir. Bot. Gard,, German Cameroons, W, Africa — 

Coul^ edulis. 

From ^oy. Botanic GardmSi KeiV'-^ 

Mimusops Scliimperi. 

From Messrs. Beasoner Bros.^ Florida — 

Quercas virens ; Serenoa serrulata ; Besmodiunx tortuoaum. 

Sabal Palmetto ; Pecoan IN'nts, 

From Messrs. Herh. S Wulle^ Naples — 

Beilis parennis fl. piano ; Di an thus Margaritaa fl. pL 
Gloxinia hybrida grandiflora ; Heiianthns cacumerifolius ; 

Heliotropmm regala 5 Impatiens Sultani ; Phlox Drnmmondi atropurpu- 
rea P. B, grandiflora vi lacea P, B. nana compact a nivea ; P. D. rosea; 
Reseda odorato ameliorata ; R. 0, Gabriole- 
From '^enor Pittier, Director Institute Fisi-cO" Qeografico, Costa Mica — 
Oastiiloa Tunu. 


PLANTS. 

From J. Thompson, Bsg., Spanish Town — 

Potato Slips. 

From Dr Plaxton, Kingston — 

1 Bendrobium Pierardi ; 1 B. fimbriatum ooulatum j I B. nobile ; 

1 Epidendrum nocturnam: 2 B. fragrans j 1 E. anceps; 3 E, ooohleatam j 
“ 9 Stanhopea spj. ; L Oypripedinm sp. ; 1 Ooelogyne flicciia ; 

1 Cattleya sp. i Peristeria elata ; 1 JMCaxillaria crassifolia : 

1 Brassia macula ta i 1 Laelia Bigbyana ; 1 Brassavola cor data ; 

1 Aerides sp. ; 1 Oncidium Papiiio ; 1 0. ampliatnih majus ; 1 O. laridiim 
From Eohi, Thomson, Maryfield — 

4 P& 8 siflora iigularis. 

From t7. 8. Dept. Agricnltare — 

Perilmmons : 10 Plants of the following varieties : — 

Oosthfca, Hachiya, Hyakame, Okame, Tanemashi, Tsuru, Yeddo-iohi, Ye- 
mon, Zengi. 

From Marvard Bot Qar,, Cambridge, Mass. XJ.S 'A. — 

^ Acalypha Godselfiana ; Achimeaes mixed ; Anthuritims ; 

Calathea Tandenheckei ; Oentropogon Lnoyahus; Oypripediu n Liwreti- 
ceaanm; Oyp. venustum; Davallia iUooreana; Bendrobium Aphrodite ; 
D. crefcaoeum ; D. tortile ; Dracaema Saniariana ; Nepenthes intermedia ; 
N. pioturata ; < *xalis sensitiva j Phalaenopsis Luddemaniana ; Fpthos 
scandens ; Tillandsia zebrina ; and 5 Plants* without names. 

From Son. Oscar Marescaiix, Cherry Garden — 

Cuttings of Passid )ra vitifolia. . . _ 

From Serb S Wnlle, Naples — 

Bulbs of Crinum amabile superbum ; 0, lineare ; C. longifoHum (capense), 
Lyoorw aurea 

Br. Gmbham, Ztwpsion — 

Opuntia Tuna. Good Varieties from Madeira/ 
aERBARITJM:. * 

From B. Botanic Gardens Herbarium, Trinidad-^ 

T Specimens (Mounted). 

P^ued Otk Bee,, 190L] 
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